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into plowshares 


Now that the emergencies of war 
are past—industry of civilization 
resumes its normal trend 


will the production of the larg- 

sxclusive manufacturer in the 

Wid of electrical wiring devices 

pesume its pace with the progress 
gand development of the art. 
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Electrical Indicating Instruments 


are unqualifiedly superior to any other instruments designed for th 


same service. 

A. C. or D. C., Switchboard or Portable Instruments for every field 
of Indicating Electrical Measurement. In writing for catalogs and 
bulletins please specify the field that interests you. 


WESTON ELECTRICAL INSTRUMENT CO., 13 Weston Ave., Newark, N. J. 
23 Branch Offices in the Larger Cities 


y VWIRSSSGSS aN 
7, Aw 


A“ 


VNNIN 














Vol. 72, No. 24 


New York, December 14, 1918 


Electrical 
cnmcinassale ee 


Member Audit Bureau of Circulations, Member Associated Business Papers, In 


Pages 1113-1160 





W. H. ONKEN, JR., Editor 








Contents 


Editorials 1113 | Station and Operating Practice 1129 


Demand Meters Shifted from Customer to Customer. 
Station Planned with a View to Future Economizer. 
Spark Recorder Used in Testing Apparatus. 
Coal Saving Effected by Conservation Plan. 


Reconstruction Outlook in the Industry 1116 


Views of Officials of Companies on the Conditions in the 
industry and the Opportunities in Wise Solution of the 
Problems Affecting Cost and Service to the Consumer. 


Central Station Service 1131 
ae Cross-Arms Favored in Cali- 1118 Technical Theory and Practice 1133 
By L. J. Moore. Readers’ Views and Comments 1136 


Prevent Pole-Top Fires Caused by Leakage Between 





Wires—Cost of Construction Is Also Reasonable. News of the Industry 1137 
Comparative Characteristics of Are Commission Rulings 1145 

Welders 1119 ease aeons 
Be 2 hee: Associations and Societies 1145 
Discusssion Designed to Bring Out the Comparative | Cyrrent News Notes 1146 
Advantages and Costs of Alternating-Current and 
Direct-Current Welders—Opportunity for Improvement as ’ 
of First Type Is Considerable—Practical Cost Data Recent Court Decisions 1146 
from Large Shipbuilding Plant. 
ee ee ee eee Men of the Industry 1147 
Operating Methods that Increase Economy 1120 | Trade and Market Conditions 1148 
By LigutT.-Cou. C. F. HIRSHFELD AND C. L. Karr. ' 

The Methods of Operation Here Outlined Apply to | Current Prices of Electrical Supplies 1152 
Plants Having Turbo-Generators — Distribution of 
Loads on Boilers and Turbines and Economical Opera- | New Apparatus and Appliances 1154 
tion of Auxiliaries Discussed. 

Trade Notes 1156 
Location for Power-Factor Corrective — 

Apparatus 1125 Trade Publications 1157 
By WILL BRowN. _ | New Incorporations 1157 
Experience with Static Condensers—Dissimilarities of 
Synchronous Machines—Using Idle Alternators as Con- | Construction News 1158 
densers—Best Motor Rating for Correction—Effect of 
Condenser Location on Results. Record of Electrical Patents 1160 


Advertising Indexes—Alphabetical, 129; Classified, 125-127; Searchlight Section, 38-62 





JAMES H. McGRAW, JR., 
Secretary 


McGRAW-HILL COMPANY, Inc., 10th Avenue at 36th St., NEW YORK 


CABLE ADDRESS, “Machinist” 


JAMES H. McGRAW, 


ARTHUR J. BALDWIN, 
President 


E. J. MEHREN, 
Vice-President 


Vice-President 


EDWARD CALDWELL, 
Treasurer 


WASHINGTON, 


1410 H St., N. W. 
CHICAGO 


United States, Mexico, Cuba, Porto Rico, Hawaii 
1570 Old Colony Building 


Publishers also of or the Philippines, $3 per year; Canada, $4.50 


LEVELAND, Leader-News Building oo : elsewhere, $6. Single copy, l5c. 
PHILADELPHIA, Real Estate Trust Building see: ee 
SAN PRA REDS 1101 —_— Bains Electric Railway Journal No back volumes for more than one year and no 
LONDON, ra ‘Bouvesie Street. London, E.C.. 4 American Machinist back copies for more than three months 

ed Engineering News-Record 
Copyrig 918 -Graw-Hi mpany,. Inc. Pub- Chemical and Metallurgical Engineering Change of Address—When change of address is 
chad eateie Wand as aeons matter, Jan. Engineering and Mining Journal ordered the new and the old address must be given. 
‘0. 1907, at the Post Office at New York, N. Y Coal Age Notice must be received at least ten days before 

der the Act of March 3, 1879. the change takes place 


Circulation of this issue 18,500 copies 
ELECTRICAL WORLD—Member Society for Electrical Development, Inc.—“‘DO IT “ELECTRICALLY” 


SL 





4 ELECTRICAL WORLD 


VOL. 72, No. 24 


Westinghouse 


Carbon Circuit Breakers. 


Years of Service Have 


Proved Their Dependability 


There is a type for every purpose. 


Type CD—Voltages up to 750, capacities up to 300 
amperes. For industrial motor starting, and for feeders 
of moderate capacity. 


Type CC—Voltages up to 750, capacities up to 800 amperes. 
For protecting lighting and similar alternating and direct 
current circuits of moderate capacity. 


Type CA—Voltages 750 and 1500, capacities up to 24,000 
amperes. Designed particularly’ for the severe 
current carrying and interrupting conditions found 
in operating low-voltage alternating and direct 
current systems. 


Catalogue I-B, Part IV, gives full details. Send 
for a copy. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Sales Offices in All Large American Cities 


Type CD Single-Pole, 
Rear Connected Breaker 
with Overload Tripping 
Coil, 50 Ampere, 600Volts 


WESTINGHOUSE 
ELECTRIC 


TypeCCBreaker 
with Shunt Trip 
Attachment. 


Type CD Three-Pole, Rear Connect- a aria 
ed Breaker, with Inverse-Time Limit without Barriers Open 
and Undervoltage Release.--150 , 


Amperes, 300 Volts. Position. 


TypeCA Manually-Oper- 
ated, Direct Control, 
Single-Pole Breaker, 
2,000 Amperes. 


Type CA Manually -Operated 
Direct-Control-Four-Pole 
Breaker, 1000 Ampere, with 
Inverse-Time Limit and Auto- 
matic-Reverse-Current-Trip 
Attachments. 


Type CA Electrically- 
Operated, Single-Pole 
Breaker, 20,000 Amperes 
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Alas, Poor Yorick! 


HE water-power resolution passed by the Recon- 

struction Conference of War Service Committees 
at Atlantic City last week is sadly reminiscent of a 
somewhat similar resolution passed by the Chamber of 
Commerce of the United States at its convention in 
Chicago last April. Indeed, we recall many utterances, 
some our own, to the effect “that it is important in 
the public interest that federal legislation on this 
subject should be enacted without further delay.” 
However, so far as the Congress of the United States 
is concerned, these resolutions apparently might just 
as well remain unwritten. “Imperious Cesar, dead 
and turned to clay, might stop a hole to keep the wind 
away ;” but neither resolution nor presidential message, 
-oal shortage or lack of power can move the present 
Congress to use the nation’s natural resources. We 
may hope to the end that something will yet be done, 
but let us not pitch our expectations too high. The 
obsequies of the administration water-power bill will 
soon be said. 


The sudden termination of the war finds many elec- 
trical supply jobbers with abundant stocks on hand. 
As business men they know exactly what that means 
but do not fear it. How they prepared for it is not 
now of concern; it is enough that they took precautions, 
whatever the manner. If electrical contractors could 
glean from the field of their experiences the same les- 
sons of financial preparedness, how much better off they 


would be! 
———___— 


The Peerless American Navy 


ECRETARY DANIELS’ report on the navy’s part 

in the war is a story of brilliant achievement of 
which every American may be justly proud. The mighty 
accomplishment of transporting two million men to 
France and the gallant behavior of our marines at 
Belleau Wood will ever be remembered in American 
history. But for electrical engineers what the Secre- 
tary says about the battleship New Mexico is not one 
whit less interesting and encouraging. This electric- 
ally propelled ship represents, he says, “one of the 
biggest achievements of this generation in engineer- 
ing.” And, as though that were not enough, the report 
also states that “in this unique vessel the United States 
Navy has a battleship which has no peer in the world’s 
navies.” This is both a tribute to and a vindication 
of Americar. electrical genius, which, despite the storm 
of protest over the driving equipment of the New 
Mexico, never lost faith in the ultimate triumph of 


electricity. Had the system of electric propulsion been 
perfected and standardized a year or two earlier, with- 
out doubt our entire new merchant marine would have 
been equipped with it. 





The history of the war is yet to be written. If 
there is no distortion of facts and every incident, en- 
counter and contribution is given its just measure, we 
shall find other heroes besides those that fought in 
Flanders. Among them will be numbered those civilians 
who served their country ardently and faithfully for 
an honorarium of one dollar a year. 





Getting a New Angle on the Labor Problem 

O PROPHETIC sign of the times that are to come 

is more encouraging than the new way in which 
the old labor problem is being discussed by men of 
vast business responsibilities. For lecturers and pub- 
licists and social workers to talk of coéperation between 
employers and employed, of the representation of 
workmen in the management of great industries, and 
of the community as a third party concerned, is no 
novel thing. But when men who have derived enor- 
mous fortunes from business skill and energy, and 
who are thus able to turn theory into practice, proclaim, 
as one of them did the other day, that capital and 
labor are partners, and even, as did another, that they 
are synonymous terms, and when their point of view 
receives the indorsement of a great and representative 
business gathering, surely it may be said that “the 
old order changeth, yielding place to new.” It would 
be hard to exaggerate the importance of such pro- 
nouncements. They will make their influence felt in 
every industry, not excepting the electrical; for, though 
it is one of the wonders of electricity that so tremen- 
dous a force can be controlled with the minimum of 
human exertion, and therefore the labor problem is 
nowhere smaller than in the central stations, it is none 
the less a vital one with manufacturers of electrical 
machines and appliances, with the electrical contrac- 
tors, who depend on labor for the execution of their 
undertakings, and with the jobbers, who rely upon it 
in the disposal of their stock. 

Among the most useful lessons which the war has 
taught, said one of the American capitalists just re- 
ferred to, is the value of coéperation. This has indeed 
been exemplified not only in the marvelous military 
achievements of this and other nations but also in such 
industrial triumphs as the erection in thirteen months 
of the greatest shipyard in the world, with two hundred 
and fifty buildings, fifty shipways and many miles of 
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streets and railways, where previously the mosquito 
had been in undisputed possession. 

Another lesson the war has taught deserves emphasis 
in connection with the labor situation. It is summed 
in the terse old saying “Extremes meet,” which never 
before perhaps in the world’s history had so startling 
a demonstration. When in full view of mankind the 
Junkers and the Bolsheviki embraced, only the blind 
could help perceiving that as surely as a traveler who 
persistently moves west will wind up in the farthest 
East, so a revolutionist who advances from one heresy 
to another will find himself at last in the arms of 
his deadliest foe, though the latter has never stirred. 
The spectacle has not been lost on American labor, 
which save for exotic elements has never been a revo- 
lutionary force. The detestable imported jargon of 
“proletariat” and “class consciousness” has fallen on 
deaf ears. Proud of their American citizenship, the 
workmen of the nation have eschewed rebellion and 
sought to better their condition through organization 
and contract. They have often been badly led, some- 
times unreasonable and occasionally violent; which is 
to say that, like their employers, they have been entirely 
human. If now the latter, under the lead of the na- 
tion’s financial magnates, are to meet them bearing the 
offering of codperation and representation “built from 
the bottom up,” a new industrial era may dawn indeed. 


If, like Wilkins Micawber, we merely ‘‘wait for some- 
thing to turn up,” our competitors, foreign and do- 
mestic, will reap the reward of their superior foresight 
and “two-o’clock-in-the-morning courage.” Four years 
of military destruction and civilian self-denial have 
created a new market for our products. Let us, in the 
words of good old Dr. Hale, “look wp, not down; out, 
not in, and forward, not back!” 


_—-—- 


A Study of Are Welders 

HE use of electric welding has been so greatly in- 

creased of late that a comprehensive knowledge of 
the performance of various types of welding apparatus 
is highly desirable. In a brief article in our current 
issue J. F. Lincoln goes into the working characteristics 
of various arrangements for arc welding with respect 
not only to their convenience and economy but to the 
character of the welds produced. A large amount of 
such welding is done by direct-current machines either 
with special rheostatic regulation or by being made ap- 
proximately self-regulating. Both types do good work, 
and their particular advantages depend perhaps more on 
the amount and character of the work to be done than 
upon their inherent properties. 

The other class of welders operate with an alternat- 
ing-current are, and it is to these in particular that Mr. 
Lincoln devotes his attention, pointing out the great 
simplicity and convenience as well as the low cost of 
such apparatus on the one hand, and on the other the 
somewhat obvious inconveniences that come from short 
arc, extremely low power factor and troubles connected 
with instability of the arc in the hands of the ordinary 
user. Mr. Lincoln lays particular stress on the dan- 
ger of imperfect welds from this last-named cause, 
though the power factor is not to be forgotten. As to 
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the danger of making bad welds, this is obviously in 
theory a little more likely to occur with a somewhat un- 
stable arc than with a long arc of high stability. The 
practical bearing on the matter, however, is somewhat 
different. The situation will necessarily vary with the 
character of the work to be performed, and in the last 
resort the vital point is whether in actual practice the 
alternating-current arc welder does or does not get into 
trouble in the quality of its welds. We earnestly hope 


that the raising of this question will bring to the front 
practical tests made with direct-current and alternating- 
current welders on similar work with the object of de- 
termining the strength of the resulting welds and the 
relative facility with which they can be made. 


Very alluring are the prospects of American export 
trade, but let us not forget that all that glitters is 
not gold. Much of it is tinsel. 


Forecasting Interconnection Results 

N ORDER that the interconnection of electric power 

plants and transmission systems may be developed 
along successful lines financially, it is important to fore- 
cast accurately the minimum savings which such a pro- 
gram will permit. If the realized economies in oper- 
ating expense or in the utilization of the plant invest- 
ment exceed the minimum which justifies the tying to- 
gether of separated systems or stations, the scheme is 
so much to the good, and no one need be exercised be- 
cause the estimates of benefit to be derived have been 
exceeded. To assure the project of a certain rock-bot- 
tom saving, however, is absolutely essential. 

There are many phases of interconnection which may 
be investigated to advantage, but, after all, the funda- 
mentals are relatively simple. The working out of in- 
terchange agreements presents a much larger problem 
than does the determination of probable minimum sav- 
ings. The principal items of importance in the latter 
are the existing generating capacities involved, the 
maximum loads, energy outputs during the period under 
consideration, and the average fuel consumption. Tak- 
ing an analysis of interconnection benefits for a group 
of twenty-five plants recently made, we find that the 
following general data apply: Total generating station 
capacity, 113,074 kw.; sum of peak loads on above sta- 
tions, 69,928 kw.; yearly output, 201,039,754 kw.-hr.; 
coal consumption per kilowatt-hour, average, 2.62 lb. 
What can be done with this information? 

Neglecting the fact that the peaks are non-coincident, 
and thus taking the situation at its worst, we find that 
there is available 43,146 kw. in total spare capacity in 
this group of stations. We can overlook the non-coin- 
cidence of the peaks because for the preliminary survey 
the minimum saving to be accomplished is the object of 
the inquiry. Based on the operating results of the 
more efficient plants in the group, it may be safely as- 
sumed that under interconnection these stations can be 
handled with a yearly fuel consumption averaging 2 lb. 
of coal a kilowatt-hour. This will be accomplished by 
shutting down all the inefficient stations except when 
the peak load on the system as a whole demands their 
operation for short periods. The load factors of the 
economical plants tied into the network will be greatly 
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improved under skillful operation, and we can count 
upon 2 lb. a kilowatt-hour as a year-around figure. 

Applying this saving of 0.62 lb. a kilowatt-hour to 
the combined output of the interconnected stations, we 
have a probable minimum fuel saving of 124,644,647 lb. 
of coal a year, representing a yearly saving in money 
of $445,160 with coal at $8 a ton. It remains only to 
make a rough estimate of the cost of tying the plants 
together in this particular case, because the fuel econ- 
omies promised are so great that they will permit an 
investment of certainly from $2,000,000 to $3,000,000 to 
realize the program, wholly apart from the savings in 
labor and supplies which would be effected. 

This estimated total investment cost cannot, of course, 
be determined with accuracy in a few moments’ con- 
sideration of the problem, but it is surprising how use- 
ful a general estimate can be made for the minimum 
purposes outlined above by merely assembling the fun- 
damental plant statistics and roughing out tie-line 
routes on a map of the territory concerned. There may 
be cases in practice where the immediately apparent 
fuel savings do not at once justify the carrying through 
of the project, and these close cases must naturally be 
figured in much greater detail if a sound decision is to 
be attained. That rough forecasts may be made ex- 
ceedingly useful in pointing the way toward intercon- 
nection developments is clearly established, and a more 
fascinating subject for investigation could hardly be 
named at the present time. 





Willful waste was treasonable with the war at its 
height. Unintentional waste was reduced by electric 
service to a point which will be the pride of the central- 
station industry when the story is told. In the recon- 
struction period still further gains in efficiency will be 
realized by scientifically applied light, heat and power. 
Better work and larger outputs per unit of total cost 
signalize the dawning new era of codrdinated codpera- 
tion in electrical development. 





Operating for Maximum Efficiency 


LTHOUGH the coal situation is at the present 

time somewhat relieved, it will be long before the 
price of fuel falls considerably, and every effort must 
be made by operating companies to work at the high- 
est feasible thermal efficiency in order to keep down 
the serious effect of the fuel costs. A paper in the cur- 
rent issue by Lieut.-Col. Hirshfeld and C. L. Karr takes 
up in an exceedingly practical way the operating side of 
this problem in economy. 

The vital points in operation are the distribution of 
load between the generating units, the handling of the 
steam-producing units and the method of driving auxil- 
iaries. As regards the first item, Colonel Hirshfeld and 
Mr. Karr hold very strongly that the only thing to do 
is actually to obtain from the generating units their 
steam characteristics under varying load. The economy 
curves of modern turbo-generators, while adhering com- 
monly to one accepted type, still present some sharp 
variations, and in the long run the best evidence re- 
garding steam characteristics must be obtained by prac- 
tical tests at a comparatively few equally spaced load- 
ings. Such tests are not difficult to make if the plant 
be properly equipped and can be carried out by the staff 
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already available. In point of fact it is better to have 
these repeated at comparatively short intervals, per- 
haps a couple of months or so, in order to keep track 
of any changes in conditions either due to variations in 
steam production or to changes in the turbines them- 
selves, which, although not very frequent, sometimes 
rise to rather astonishing magnitudes. There seems 
to be little doubt that the costs of thus testing the nec- 
essary equipment are more than recouped by the saving 
in fuel. 

Once the steam characteristics of the generating units 
are ascertained, it becomes possible to distribute the 
load so as to take advantage of these characteristics. 
Obviously the most economical results so far as steam 
consumption are concerned will be attained by having 
in use at each station load the generator or generators 
which will furnish this particular output with the least 
steam consumption. The simplest method of examining 
this situation is suggested by the authors to be a graph- 
ical cut-and-try test made on the steam curves with 
a parallel ruler. In this way the efficient operating 
range of each unit can be determined with very little 
trouble. Then for any given station load the most effi- 
cient machine or combination of machines can be picked 
out. The chief difficulty of operating on this scheme 
is that imposed by suddenly varying loads and the con- 
sequent necessity of keeping ample generating capacity 
available even at the expense of a relatively uneconom- 
ical load distribution. 

Much that has here been said of the generators applies 
as well to boiler-room operation. In general, boiier eifi- 
ciency falls off much less at overloads than at under- 
loads, so that on the whole pushing the boilers pays. 
It is easy to determine by periodical tests what the 
boilers are actually doing in the way of efficient evapor- 
ation and what combination of boilers will for each 
station load give the necessary steam with the highest 
efficiency. The problem here is somewhat simplified 
because of the fact that as a rule the boilers when kept 
in good condition have rather similar characteristics. 

As regards the operation of auxiliaries there is a 
very wide variety of practice. Indeed, the key to the 
situation is found in the use which can be made of ex- 
haust steam from steam-driven auxiliaries. If all this 
can be employed for heating feed water, the practical 
thermal efficiency of an auxiliary steam set, even if not 
large, is rather high. Steam driving is less simple and 
convenient than electrical driving, but the figures here 
given indicate that, provided the waste steam can be 
fully utilized, the steam-driven auxiliaries have a very 
considerable advantage in sheer economy. A number 
of interesting modifications of schemes for driving 
auxiliaries are in use involving the use of electric and 
steam drive in various proportions and in various rela- 
tions. In so far as the comments of the authors can 
be summarized they practically amount to this, that the 
efficiency of any combined system turns on the extent 
to which the waste heat can be utilized; that is, upon 
the extent to which the steam used for driving the aux- 
iliaries can be turned into useful heat. Their final 
word on the subject is that as much as possible of the 
auxiliary power should be obtained in such a manner 
that the resultant exhaust steam can be absorbed by 
the feed water, and the rest should be derived from the 
most efficient electric units available. 





ELECTRICAL WORLD 


VoL. 72, No. 24 


Reconstruction Outlook in the Industry 


Views of Officials of Companies on the Conditions in the Industry and the Opportunities in 
Wise Sclution of the Problems Affecting Cost and Service to the Consumer 


matters of reconstruction which touch its par- 

ticular interests it is helped by the views of those 
who are giving special thought to the subject. The 
following opinions and suggestive counsel have been 
given to the ELECTRICAL WORLD: 


\ THE electrical industry feels its way into the 


HARTFORD MAN SEES PROMISING FUTURE 


“The future of the central station looks good to us,” 
said Samuel Ferguson, vice-president of the Hartford 
(Conn.) Electric Light Company, to a representative 
of the ELECTRICAL WorLD. “As yet there is no appre- 
ciable reduction in power sales, but a temporary reduc- 
tion is to be expected as plants are converted from a war 
basis to a peace basis. I look for an increase in lighting 
sales which will to a certain degree offset this temporary 
reduction in power output, now that the restrictions 
imposed on lighting have been removed by the Fuel 
Administration. 

““As a matter of fact, the war has increased the power 
load so much on central-station systems through the 
greatly augmented use of motor-driven labor-saving 
machinery. that the central station will gain in the long 
run. More power is being used in proportion to the 
total manufactured output of our industries than ever 
before, and the stabilizing effect of this situation should 
be appreciated. 

“As yet there has been no widespread cancellation of 
war contracts in Hartford, with the exception of con- 
tracts upon which work had not been started. It seems 
to me that it is too early to consider the possibilities 
of rate reduction and that it would be unsafe to take 
steps in this direction before conditions become 
steadier. With the elimination of lighting restrictions 
we are announcing that we are restoring free renewals 
of 40-watt and upward type B tungsten lamps and 300- 
watt and upward type C lamps. The curtailment of 
service by representative customers on our system dur- 
ing the period of daylight saving and lightless nights 
amounted to much more than was generally realized. 
When the full tide of these restrictions was reached, 
some of our larger mercantile customers used 25 to 40 
per cent less energy than in the corresponding part 
of 1917. 

“We have codperated with the Fuel Administration in 
coal saving and in the first twenty days of this month 
(November) produced 1,400,000 kw.-hr. more than in 
the same period in 1917 and with a total coal consump- 
tion of 1000 tons less than in that period. We are look- 
ing forward to the winter with the knowledge that our 
coal supply is in better shape both as to quantity and 
quality than last year. Some applications for employ- 
ment are being received by us now, and while we ex- 
pect to pursue a conservative policy for the present re- 
garding extensions, we intend to go ahead with such 
new business as we can see our way clear to take up, 
and to do everything in our power to increase our use- 
fulness to the communities which we serve.” 


A thoughtful observer in the industry expresses the 
following views to the ELECTRICAL WORLD: 


CONDITIONS INFLUENCING THE RECONSTRUCTION ERA 


In the face of developments in the international situa- 
tion so unexpected as those of recent months, it is un- 
safe to predict future conditions. Until very recently 
the policy of the government in dealing with war ma- 
terial contracts and in war industries generally has in- 
dicated an expectation of five years more of war. In 
fact, it has been the general feeling that if any one 
asked the administration at Washington for advice in 
laying business plans the opinion would have been 
rendered that planning on five years more of war would 
be wise. Until the eleventh hour conditions seemed to 
preclude the possibility of a political collapse in Ger- 
many. Men who knew that nation intimately felt confi- 
dent on this score. But the unexpected has happened, 
and we suddenly find ourselves at peace with much less 
warning than that preceding the declaration of war. 

Some elements of the situation can already be an- 
alyzed. It is certain that the high-speed industrial ef- 
fort of war times must give way to a basis more nearly 
normal. Sunday and overtime work has already been 
stopped, and in many of the war industry plants a cut 
in labor forces of 15 to 30 per cent, retain- 
ing only the more efficient men, can be expected 
soon. It is practically certain that the government will 
cancel many contracts for war-making equipment. On 
many of these it would be economy for the government 
to cancel the orders even if the work has been 75 per 
cent completed, so that a large percentage of the total 
cost will have to be paid to the contractor by way of 
settlement. Some of our industries may shut down en- 
tirely. It has been suggested that the wooden ship- 
building plants are in this class. Thus large numbers 
of men will be thrown back into the industry and the 
wage scale will be reduced. It is always difficult to 
reduce the wage scale—almost impossible until labor 
itself paves the way by flooding the labor market so 
that the law of supply and demand forces a readjust- 
ment of the rate. When wages decrease the cost of raw 
materials goes down and living costs of course follow. 

The War Industries Board has lifted the ban on ex- 
pansion and development of public utilities and natural 
resources generally, and the resultant activity will, of 
course, absorb some of the labor released from war in- 
dustries. Moreover, there may very well be large de- 
velopments such as could not have been considered dur- 
ing the period of the war—for example, the electrifica- 
tion of the mountain divisions of the three trunk rail- 
roads in California. Such a project would keep the two 
great electric manufacturing concerns of this country 
busy for a number of years. 

But these are uncertain factors yet to be determined. 
One change in the fundamentals of industrial activity 
on which we can count definitely is the increased rate 
of earning; that is, the greater production per unit of 
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labor or capital because of increased efficiency and im- 
proved methods or equipment. The histories of pre- 
vious wars are all parallel in this particular. 

On the whole, unforeseen if not unprecedented condi- 
tions may be expected, and whether a business be small 
or large, success in the reconstruction era will call for 
close observation and study of developments with a 
readiness to make adjustment to changes promptly. 


ENCOURAGEMENT FROM MASSACHUSETTS 


Walter L. Mulligan, general manager of the United 
Electric Light Company, Springfield, Mass., informed 
the ELECTRICAL WORLD that so far no reduction in load 
had been noted on account of curtailment of industrial- 
plant production work. “The outlook for the central- 
station industry appears most encouraging,” said Mr. 
Mulligan. “The abolition of restrictions by the Fuel 
Administration on ornamental and display lighting 
will help us materially. While the eight-hour day is 
coming into vogue among Springfield plants, with the 
abolition of overtime and Sunday work, no general re- 
lease of labor has as yet been seen in this district. 
Gradually, it looks, the labor supply will become more 
plentiful with the return of troops from the canton- 
ments and from overseas. We are planning to open 
the door wide to all our employees who entered our 
country’s service, and we were fortunate in losing but 
two men in the war. Men of mature years whom we 
have used as meter readers will be retained as a rule. 

“It was necessary during the war to increase our 





ELECTRICAL WORLD 


1117 


lighting rate from 9 to 10 cents per kilowatt-hour, and 
our power rates had to be raised 5 mills per kilowatt- 
hour. Our coal supply costs us $1 per ton for haul- 
age from our storage field at Indian Orchard to our 
main generating plant, and there is practically no sign 
of any reduction in operating expenses, whether labor 
or material. An example of the high cost of construc- 
tion is afforded by our switch house at our State Street 
station, now under way. This when completed will rep- 
resent an outlay of about $600,000 in equipment and 
building, and yet it was absolutely necessary for us to 
provide this in maintaining our plant upon the most 
modern basis of operation. No extended program of 
expansion is at present planned in our company, but 
when the building trade begins to show life once more 
we expect to be able to devote some of our reserve gen- 
erating capacity to supplying the new establishments. 
“We were able to meet all the demands upon us for 
electrical service during the war, and were especially 
pleased that one of these—a request for the immediate 
supply of about 1000 hp. to the United States Armory— 
was at once complied with. We have purchased hydro- 
electric energy from the Turners Falls Power & Elec- 
tric Company so far as available and have made the most 
of our own water-power stations, notably in the re- 
modeling of our Indian Orchard station for increased 
production. The central-station industry demonstrated 
its usefulness during the war as never before, and I be- 
lieve it will be an important economic factor in the re- 
construction period upon which we are entering.” 


THE GREAT WHITE WAY COMES INTO ITS OWN AGAIN 
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WISHBONE CROSS-ARMS 
FAVORED IN CALIFORNIA 


Prevent Pole-Top Fires Caused by Leakage Between 
Wires—Cost of Construction Is Also 
Reasonable 


BY L. J. MOORE 


Blectrical Engineer San Joaquin Light & Power Company, 
Fresno, Cal. 


struct a 70,000-volt transmission network which was 
Power Corporation of Fresno, Cal., began to con- 
ultimately to replace the 30,000-volt lines that had formed 
the company’s transmission system up to that time. The 
standard of construction adopted involved the use of 
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FIGS. 1 AND 2—-WO0O0D CROSS-ARMS WITH PIN INSULATORS, AND 
CHANNEL-IKON CROSS-ARMS WITH SUSPENSION INSULATORS 


pin-type insulators and wood cross-arms on wooden 
poles, as shown in Fig. 1. The actual voltage used was 
approximately 69,500, being obtained by connecting the 
high sides of the transformers, rated at 40,100 volts, 
in star with the neutral grounded. 

With this construction trouble was experienced from 
leakage currents, or static, flowing from the wires to 
the neutral, or in this case to the ground, via pins, cross- 
arms and poles. During the summer months, when the 
poles and insulators were perfectly dry, owing to the 
long California dry season, no serious results occurred. 
However, a heavy coating of dust would collect on the 
insulators, and with the first gentle rains in the fall 
this coating became wet, causing a great decrease in 
the insulator resistance. As a result a number of pole- 
top fires occurred due to the increased leakage currents 
setting fire to the poles or arms at the points of contact 
between the pins and bolts and the wood. When the 
rains became heavy enough to wash the insulators thor- 
oughly and wet the poles and arms, the trouble was 
practically eliminated, but not before a number of se- 
vere cases of failure had occurred. 

Other California companies experienced similar trou- 
bles, and in line with their experience the San Joaquin 
corporation adopted a systematic campaign of “bond- 
ing” the hardware on all transmission-line poles. This 
involved connecting together all pins, cones and bolts 
n the poles and stapling the wire used for this purpose 
to the pole. This may be said to provide a direct con- 
nection from the pins on each of the phases to the neu- 
tral, or, in other words, to make the pins the neutral. 
The wire is not carried to the ground, bec®"se that is 
unnecessary, the neutral potential being practically 
ground potential, provided, of course, that the insulator 
resistances on the three phases are equal. After a line 
has been bonded very few cases of pole-top fires occur. 
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In fact, practically all pole-top fires occurring on the 
transmission lines of the company now occur on sections 
of line which so far have not been bonded. 

In order to increase the amount of insulation on the 
lines it was decided early in 1916 to adopt suspension 
insulators, and a steel “wishbone” type arm was de- 
signed for use in this type of construction. The wish- 
bone arm, on account of supporting all three phases of 
the transmission line, automatically takes care of the 
hardware bonding and forms a neutral for the leakage 
currents from the three phases on each pole. The first 
line built using the wishbone arms was provided with 
an angle-iron type of arm, of a design similar to that 
shown in Fig. 2, except that the upper piece of angle 
iron was bent above the attaching bolt so that it became 
horizontal. Further study of the matter showed that 
a channel-iron section would offer much greater strength 
for the same weight of metal; therefore the arm shown 
in Fig. 2 was developed. In this case the upper piece of 
channel is left straight, no bends whatever being made 
in the construction of the arm. This makes a cheaper 
construction, and probably a stronger one. The trans- 
mission conductors used on this design of arm are No. 
2 solid copper, and the spans are 352 ft. (119 m.). In 
the California inland valleys it is not necessary to de- 
sign transmission lines for any snow or ice ioad, dead 
weight and windage alone forming the ioad. 

Different sizes of plates are used for supporting 
the insulators and bolting the two pieces of channel 
together. A long plate is used to support the insulator 
of the upper phase rather than a smaller one in order to 
give more clearance between the string of suspension 
insulators and the channel iron. 

The prices of the transmission-line material for a 
single pole of each type of construction are: 





SUSPENSION CONSTRUCTION — TRANSMISSION-LINE MATERIAL 


Channel iron cross-arm. reer $6.03 
Two } é-in. by 10-in. bolts, at $9.07 ee : .14 
Seven §-in. by I]-in. bolts and washers, - $0. RS oe Ba 235 
Twelve No. 10, 566 O. B. insulators, at eM fo hint) 2 ees 18.48 
Three No. 10,756 O. B. suspension hooks, at $0. 24. see 
Three No. 11,539 O. B. suspension clamps, at $0. 85. 2.55 

Total $28.27 














PIN-TYPE CONSTRUCTION—TRANSMISSION-LINE MATERIAL 


One 6-1n. by 10-in. cross-arm $1.83 
One pole-top pin Si aeen a sighs eee id as eae ek we Res owe ah woe 62 
Two cross-arm pins, at $0.11 Se ah RE naa Ratan ays eros Sas Peeve ae lea ae 
FS CRE ar OR ia ods cs oS Sa oe See Chee ee ew eae hone - 66 
Two §-in. by 10-in. bolts, at $0007 SAA re ee ee een ee .14 
RE POUR MMR hn crn oe clap ara allo: SARIS ASW Sea WER. Oa ae Rae ee was ome 
Cin 48 in CnC AM BADD! <5 soca no osselns ose 5 tinietid cious Bewenines 58 
Two btn. Ti SA. We RE BE es oo oak ins vob cee nsecesens's des . 06 
Ties tee: see MA OE BESO «gs is orc dincbwtedas wonce's vcewee 7.05 

Total $ll 41 








It will be noted that the suspension-type construction 
with the wishbone arm is considerably more expensive 
than the old pin-type construction. However, the pin- 
type insulator used was very close to the limit of voltage 
for that type of insulator, whereas the suspension con- 
struction provides approximately double the amount of 
insulation given by the use of pin-type insulators. More- 
over, the longer life of the steel.cross-arm and the re- 
duced amount of trouble experienced will be advantage- 
ous for this type of construction. The cost of the chan- 
nel-iron cross-arm is for the present high price of steel. 
If before-the-war prices for steel were used and one- 
half the amount of suspension insulators were installed, 
costs of the two construction types would differ less. 
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Comparative Characteristics of Arc Welders 


Discussion Designed to Bring Out the Comparative Advantages and Costs of Alternating- 
Current and Direct-Current Welders—Opportunity for Improvement of First Type Is 
Considerable—Practical Cost Data from Large Shipbuilding Plant 


BY J. F. LINCOLN 


Vice-President Lincoln Electric Company 


current welders are so well known because of their 

years of use that there is not much use in going 
into their characteristics except in a very general way. 
The direct-current machines are of two general classes 
—those which get their regulating properties from re- 
sistance and those which have the regulating properties 
inherent in the machine. Both are successful when 
properly designed and both are in use in large numbers. 
The machine which eliminates resistance is somewhat 
simpler as far as control is concerned and uses con- 
siderably less power. It has the feature, however, that 
it is impossible to get more than one arc off each ma- 
chine, and where a multiplicity of operators is required 
the first cost of the apparatus is larger than with the 
resistance type. Which one is best suited to the work 
depends entirely on conditions, and for that reason both 
are used to a very considerable extent. 


r NAHE characteristics of the different types of direct- 


CHARACTERISTICS OF ALTERNATING-CURRENT 
WELDER 


ARC 


The alternating-current arc welder, however, is of 
more recent development and its characteristics are not 
so well known. It might therefore be well to discuss 
the claims made by the sellers of this type of apparatus 
and then discuss the other facts in connection with them. 
As is the case with all apparatus, this type of welder 
has some points which are very valuable and other 
points which are not. A consideration of the facts in 
the case as applied to each job will generally decide for 
the buyer which type should be used. The claims made 
for the alternating-current machine are the following: 
(1) No moving parts; (2) no commutator with its con- 
sequent trouble; (3) possible portability by hand; (4) 
high efficiency, and (5) low cost. 

The first two claims are borne out except for the fact 
that in order to reduce the size of the welder a fan is 
sometimes used for cooling. A machine suitable for 
delivering 150 amp. for welding weighs approximately 
400 Ib. (181 kg.) ; thus it is obvious that two men may 
carry it around to some extent, although if it is to be 
widely portable as is required in most places where 
portability is necessary at all, a truck must be used 
either for this type of welder or for any of the previous 
types of direct-current welders. 

Since there is no loss in resistance and since the 
transformation is done by a transformer, it is a fact 
that the efficiency is very high compared with that of 
anv direct-current apparatus. However, for protective 
reasons, it is necessary to have very large leakages in 
the transformer, which results in an over-all efficiency 
considerably less than that of a standard constant- 
voltage transformer. The cost also is low. 

Among operating characteristics of the alternating- 
current welder which are emphasized by the manufac- 
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turers is the short arc obtained, which gives less chance 
of burning the weld. However, arcs greater than 4 in. 
(1.2 cm.) in length have been established by the writer 
with a covered electrode, although it is a fact that with 
the bare electrode a short arc only can be maintained. 
Furthermore, the welds obtained were not so perfect 
as the manufacturers claim should be produced regu- 
larly with this type of apparatus. 

Some of the difficulties, as seen by the users of these 
machines, follow: (1) Heat is equal at both electrodes; 
(2) alternating-current welders cannot be used for car- 
bon electrode work; (3) power factor is low; (4) con- 
siderable skill is necessary to hold the are at all with 
bare electrode; (5) speed of operation is relatively low; 
(6) the weld is liable to be poor when using bare elec- 
trodes because of the frequent breaking of the arc, and 
(7) the are tends to sputter considerably, using more 
electrode than if this did not occur. 

In discussing these points it is self-evident that the 
heat at each electrode must be the same. With the 
direct-current welder the heat at the point where the 
most heat is required can be secured by making that 
electrode positive. This is very essential where heavy 
plate is being welded. 

The alternating-current arc is not suitable for carbon- 
electrode work because when the electrode is positive 
carbon is carried across the work, thus very greatly 
changing the characteristics of the weld. 

A power factor of approximately 10 per cent is neces- 
sary in order to maintain the are at all, and a power 
factor of 5 per cent gives considerably better operation. 
This means that for an outfit which would normally 
deliver 3 kw. to the arc transformer connections the 
power-house capacity and line capacity necessary to 
serve it must be 30 kw. at 10 per cent power factor. 

The speed of operation is low because it is more 
difficult to hold the arc; it is practically impossible 
under normal operating conditions for any man to hold 
the alternating-current arc continuously during a ten- 
hour day. 

Any arc welder is good or bad, depending upon 
the amount of oxide included in the metal. Each 
time that the arc is broken there is very apt to be a little 
pocket of oxide formed; consequently there is very great 
possibility that each time the alternating-current arc 
breaks a defect in the weld will be occasioned. Because 
of the difficulty of holding the are the weld is less 
reliable. 

Cost OF OPERATION 

The sputtering of the electrode is something that 
cannot be explained positively. It probably comes from 
very wide variation in heat being liberated at the arc 
during different parts of the cycle. The fact still re- 
mains that the are sputters very considerably more 
with alternating current than with direct current. 
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Considering the cost of operation, there are three im- 
portant items: (1) Cost of equipment; (2) cost of 
equipment supplying the power, and (3) cost of labor in 
doing the welding. All three of these can be determined 
with fair accuracy. 

The first cost of a 150-amp. alternating-current welder 
is about $150 and that of a direct-current equipment 
about $1,000. The relative cost of generating and line 
equipment for the alternating-current welder is about 
$170 per kva., and for the direct-current set about $225 
per kw., or $5,100 and $680 respectively for 3-kw. sets. 
The comparative labor costs are approximately 100 per 
cent for direct current and 125 per cent to 150 per cent 
for alternating current. Where power is purchased the 
cost of energy for the two types should be considered 
in place of the second item above. If the rate is not 
based on power factor or kva. input (compared with 
kw. input), the cost may be less for alternating-current 
equipment because of its higher efficiency. However, 
based on the making of a certain weld, this advantage 
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for alternating-current apparatus would probably be 
offset. At any rate, many central stations are now 
penalizing for low power factor, so the cost of power 
will most likely be higher for alternating-current 
welders. 

Comparative labor costs in one of the large ship- 
building plants have been ascertained. The best opera- 
tor on alternating-current apparatus could do about 
two-thirds as much work as the best operator on direct 
current. With an operator of less skill the direct cur- 
rent could be operated in a fairly satisfactory way, but 
the alternating-current outfit could not be operated. 

There are no doubt improvements which will be made 
over the present type of alternating-current welding ap- 
paratus both as regards operating characteristics and 
cost which will improve both. For instance, one of 
these is to use, instead of a transformer, a reactance 
with a variable magnetic circuit. This will improve 
the characteristics and at the same time reduce the 
cost. 





Operating Methods That Increase Economy” 


The Methods of Operation Here Outlined Apply to Plants Having Turbo-Generators- 
Distribution of Loads on Boilers and Turbines and Economical 
Operation of Auxiliaries Discussed 


BY LIEUT.-COL. C. F. 


ties for practical application of fuel-saving meth- 

ods, because the increase of economy can be had by 
making changes that are practicable within a reasonable 
time and do not call for the employment of higher en- 
gineering supervision than is already available. The 
present paper discusses the economies to be effected 
through changes in operating methods at large power 
plants having turbo-generators. 

The actual working economy is determined by the 
fuel used, by the temperature of available circulating 
water, by the character of the load to be carried, and 
by the operating methods adopted. 

Under normal conditions that fuel should be used 
which gives the minimum figure for the sum of the 
following items: 

1. Cost of coal delivered to storage. 

2. Cost of preparing coal for use, as by crushing or 
screening. 

3. Cost of transferring coal from storage to bunkers. 

4. Cost of transferring coal from bunkers to furnaces. 

5. Cost of removing refuse. 

6. Cost of rehandling and other labor caused by spon- 
taneous combustion. 

7. Maintenance of coal-handling, preparing and burn- 
ing equipment. 

8. Capital charges on equipment required to generate 
the required amount of steam. 

In the present state of knowledge there is no method 
of determining, by reasoning or by analysis, the coal 
that will give this minimum. In general, each variety 


ARGE central-power. plants offer special opportuni- 


3 *For more complete discussion see “Bureau of Mines Technical 
Paper No. 204” on “Economic Operation of Steam Turbo-electric 
Stations.” 
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available in a given district must be given a trial thor- 
ough enough to enable the operating engineer to obtain 
actual cost figures. As a rule a medium-price coal gives 
the best results. Occasionally the coal that is most 
expensive on a ton basis really gives the minimum total 
of all costs concerned. 

The temperature of the circulating water is, in gen- 
eral, entirely dependent on the characteristics of the 
supply and on the effect of seasonal changes and is 
thus a matter beyond the control of the operating en- 
gineer. 

The character of the load to be carried is also, in 
general, beyond the control of the operating engineer. 
He must accept that load which the industry or com- 
munity that he serves gives him at any particular in- 
stant. His job is to carry that load throughout all of 
its variations in such a manner as to attain as nearly as 
he can the minimum production cost possible with the 
equipment available, but he must always carry this load 
in such a way as to obtain the degree of continuity of 
service demanded or desired. 

Methods giving the smallest fuel charges are not 
necessarily the most economical methods; true economy 
comes only from a realization of the complete problem 
and the use of an operating method which represents 
the best possible compromise between the many con 
flicting interests outlined above. 

In a single plant with a given load curve the fue! 
economy is dependent upon three distinctly different 
things. These are: 

1. The method used in distributing the load between 
the main units available; 

2. The methods used in the boiler room for produc- 
ing the steam required; and 
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3. The method used for obtaining auxiliary power or 
house service. 

These three branches of the problem will be considered 
separately in what follows. 


DISTRIBUTION OF LOAD BETWEEN MAIN UNITS 


Most steam-driven turbo-generators built in this 
country have steam characteristics of the general type 
shown in Fig. 1. Some turbines built recently possess 
steam characteristics giving more complicated graphs 
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FIG. 1—TYPICAL WATER-RATE natin aus FOR STEAM TURBINE 


when plotted, but attention will be confined to the type 
shown in the figure because of the greater simplicity 
and because the same sort of reasoning can be used to 
evolve proper operating methods for units with more 
complicated characteristics. 

Water-Rate Curves.—Any logical method of operating 
turbo-generators in such a way as to cause them to make 
minimum steam demands for given loads must obviously 
depend upon a fairly complete knowledge of the shape 
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made at about five or six equally spaced loadings gen- 
erally suffice to determine che curves with the required 
degree of accuracy. 

Such a suggestion is apt to be discarded by many 
operating engineers on the ground of difficulty or ex- 
pense. As a matter of fact, neither of the arguments 
can be maintained in the face of figures that are easily 
obtainable. The cost of the testing equipment and the 
testing are more than paid by the savings effected 
through operating on the basis of known water rates. 

At plants having surface condensers that were con- 
structed without provision for tests of water rate by 
weighing it is often possible to install the necessary 
equipment at moderate expense. Particularly when 
all hot-well pumps discharge into one header it is 
usually a comparatively cheap and simple matter to in- 
stall a parallel header with valves so arranged that any 
hot-well pump can discharge into weighing tanks while 
the discharge of the other pumps travels the customary 
route. 

In surface condenser plants in which weighing appara- 
tus cannot be installed or in which water-jet air pumps 
are used, and in plants fitted with jet condensers, re- 
course must be had to steam meters of some sort. 

Method of Determining Load Distribution.—It is pos- 
sible to determine mathematically the distribution of 
load between units so as to yield the minimum water rate 
for any given station load, but this method has not yet 
been reduced to a form easily understood and applied. 
An alternative cut-and-try method is therefore given 
here. 

If a straight-edge be placed across the Fig. 2 hori- 
zontally at a height representing 14.5 lb. of steam 
per hour and be gradually moved downward while kept 
porallel to the horizontal axis it will cut all curves at 
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LOAD IN THOUSANDS OF KILOWATTS 


FIG. 2 


and location of their water-rate curves. These can be 
obtained only by water-rate tests, and it therefore fol- 
lows that for best operation routine testing of units at 
definite intervals is necessary. 

Experience has shown that it is necessary to test each 
machine through its entire range of load once in every 
eight weeks at stations operating continuously if a fairly 
exact knowledge of conditions is to be maintained. Tests 
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—WATER-RATE CURVES LAID OUT FOR STUDYING ECONOMICAL DISTRIBUTION OF LOAD 


equal water rates. Comparison of loads at different 
equal water rates on the several curves shows that ma- 
chine C can carry any load from 2000kw. up to about 9000 
kw. more economically than any other machine. Beyond 
this point machine E should be given the load. It can carry 
loads from 9000 kw. to 12,500 kw. more economically 
than any other machine. Beyond that point the load 
should be given to F, and it is obvious from the figure 
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that this machine is fitted to carry from 12,500 kw. up 
to 18,000 kw. more economically than any other. 

Next, it is necessary to decide whether a load above 
18,000 kw. can be carried more economically on F alone 
or on some combination of machines. Actual numerical 
trial will show that the greatest economy will be obtained 
by carrying load on F up to some point above 18,000 kw., 
but that somewhere between 18,000 kw. and 19,000 kw. 
the load should be shifted to C and E, giving about 8000 
kw. to C and about 11,000 kw. to E. Such a combination 
would yield a water rate of about 11.8 at 19,000 kw. as 
against about 11.85 for the same load on F alone. The 
point of change may be assumed at about 18,500 kw. 

It is next necessary to discover how far to carry the 
load on the combination C and E. Inspection of the 
curves indicates that 8000 kw. on C. and 12,600 kw. on 
E will give a load of 20,600 kw. with a water rate cor- 
responding to the height of the line b. Inspection also 
shows that 8800 kw. on E and 12,400 kw. on F will 
give a total load of 21,200 kw. with the same water rate. 
Obviously the load would be carried on C and E from 
a total of 18,500 kw. to about 
21,000 kw., after which it 
would be carried on E and 
F to a total of 12,600 + 19,- 
600 = 33,200 kw. The best 
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necessary well up toward:-its maximum capacity. It is 
possible that some stations might be willing to operate 
in this way, but if assured continuity of service was 
desired such operation would not be permissible, It 
is generally most convenient to prepare an operating 
schedule and then to modify this as necessary. 

It is also essential to bear in mind the fact that in 
normal cases schedules of this sort are good for about 
two months only. After that they must be revised, 
on the basis of experimentally determined curves, to 
meet the new individual water rates produced by changes 
in the temperature of the circulating water and by 
changes in the conditions of the turbines themselves. 

The most advantageous distribution of load between 
stations can be determined in the same way as has been 
suggested for the distribution of load between the 
machines of one station. 


BOILER-ROOM OPERATION 


Boiler-room operation, like turbine-room operation, 
should be based upon the characteristic curves of the ap- 
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must be found by cutting and make-up 


trying, but it is obvious from 
the curves that at loads be- 
tween 11,000 +- 14,000 = 25,- 
000 kw. and 11,000 + 18,000 
= 29,000 kw. the load will be 
held constant at 11,000 kw. on E and the remainder will 
be taken on F. 

Beyond a load of 33,200 kw. the possibility of using 
machine C must be considered because the water rate 
when carrying that load on E and F in parallel is the 
same as the best water rate on C. As a matter of fact 
the load would have to be increased beyond 33,200 kw. 
before C could be utilized because this unit cannot be 
utilized with the water rate in question at a load less 
or greater than about 8000 kw. 

This sort of analysis can be carried through in the 
way outlined until a loading schedule has been developed 
for all loads between 2000 kw. and the maximum of 
which the station is capable. It is laborious and slightly 
confusing when more than three machines are being 
considered, but the fuel savings that can be effected by 
operating on schedules developed in this way are so great 
as amply to justify much more labor than can possibly 
be involved in utilizing this method. 

In the analysis carried out attention was given to one 
point only, namely, that of obtaining minimum water 
rates at each load. In practice other considerations 
must be borne in mind. Thus operating requirements 
do not permit the frequent starting and stopping of 
machines to meet a violently swinging load, nor would 
such frequent starting and stopping give the results 
desired because of the necessary incidental waste of heat. 

Again, in the analysis, one machine was assumed to 
operate alone at the smaller loads and to be used if 
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paratus available. Here the characteristic curve of im- 
portance is one showing the values of the combined ef- 
ficiency of the boiler unit at all different loads within 
its operating range. Tests made under best operating 
conditions are interesting as showing results toward 
which to aim, but they have not the same utilitarian 
value as tests made under conditions that represent the 
average that can be reasonably expected. 

By examining combined efficiency curves for stoker- 
fired boilers it may be noted that the efficiency falls off 
much less rapidly at loads above that giving the greatest 
efficiency than it does at loads below that point. More- 
over, the dome is relatively flat, and fairly large varia- 
tions of load near the best point can be obtained without 
very great variations in thermal efficiency. 

The most economical thermal results are obviously 
obtainable when such a number cf boilers is operated as 
will require those operating to carry loads near that 
giving the best point on the curve. It is equally evident 
that when swinging loads are considered it is best 
to have the average load on a boiler fall above rather 
than below the best point, because of the less rapid 
drop of the right-hand side of the curve. Economic 
considerations other than those involving the cost of 
fuel also dictate average operation at a point above 
that giving the highest thermal efficiency. 

Two further modifying conditions must also be noted 
in this connection. First, it may be necessary 10 
operate in such a way that peak loads of large size can 








DECEMBER 14, 1918 


be picked up quickly on boilers already in operation. 
This may dictate operation at a point lower on the curve 
than would otherwise be chosen. Second, the character 
of the station load may be such that very light loads 
must be carried during many hours out of the twenty- 
four. This may dictate average operation at a higher 
point on the curve than would otherwise be chosen, in 
order that all of the boilers operating may follow the 
load downward for a considerable distance before bank- 
ing of any boilers is required. 

Banking of boilers should be carefully studied in every 
case. A certain definite quantity of coal is consumed 
during every banking period, and this quantity can be 
determined by experiment. It is, therefore, actually 
possible to determine at what point in the characteristic 
curve it is more economical to bank one or more boilers 
than to carry all at a lower rating. 


OPERATION OF AUXILIARIES 


Before the various methods available for running 
power-plant auxiliaries are considered it is desirable 
to call attention to several impressions that are widely 
held, although they are only partly true. Thus it is often 
assumed that steam-driven auxiliaries are thermally the 
most economical because the steam exhausted from 
auxiliary drives can be used in heating the feed water. 
Again, others hold that electric drive is thermally the 
most economical arrangement because the power used 
by the auxiliaries is generated in the main units of the 
station and these are unquestionably far more efficient 
than the scattered small units that would be used for 
direct steam drive. As a matter of fact, no broad state- 
ments of the type indicated above can be true in general. 

Certain fundamentals can be laid down, however, and 
may be used as guiding principles for making a choice 
between possible methods in planning a new installation, 
or as indications of the best methods of operating 
stations already constructed. Often a study of operating 
conditions in the light of these fundamentals will show 
that it would pay handsomely to alter the auxiliary 
machinery in existing plants. 

“Straight” Steam Drive-——What may be designated 
as the unmodified or “straight” steam method of auxili- 
ary drive is illustrated diagrammatically in Fig. 3. The 
width of the stream as shown by the dimension A repre- 
sents the tota! amount of heat supplied the boiler. Of this, 
a part is lost at the boiler, a part is lost in steam lines and 
traps, and a part enters the main unit. The remainder 
finally arrives at the auxilliary machinery, where it is 
split into three parts—(a) the auxiliary power sought, 
(b) losses by radiation, friction, windage, etc., and (c) 
heat in the exhaust steam. The heat in the exhaust steam 
is returned to the boiler by being absorbed in the feed 
water, and thus it forms part of the width of the stream 
as indicated by A. If it were not returned in this way 
the part of the stream representing heat in fuel would 
have to be wider by the amount indicated by B in the 
figure. -As a rough approximation, auxiliary power 
obtained in this way may be said to take about 4500 
6.t.u. per kilowatt-hour of auxiliary power. 

It must be noted that this figure holds only for con- 
ditions under which the steam exhausted from auxili- 
‘ries can be absorbed by the feed water. If a condition 
arises in which auxiliary exhaust must be discharged to 
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the atmosphere, the auxiliary power must be charged 
with the heat in its exhaust steam, and a kilowatt-hour 
of auxiliary power under these conditions involves an 
rexpenditure of 50,000 to 200,000 B.t.u. 

In plants of modern proportions the amount of auxil- 
iary power required per kilowatt capacity of main units 
is such that at light and moderate loads much more 
auxiliary steam would be made than could be absorbed 
by the feed water. It therefore follows that if a straight 
steam-driven auxiliary system is adopted, the greatest 
thermal efficiency will result when the most efficient 
engines or turbines are used for driving auxiliaries. 
Whether the use of such efficient, and therefore costly, 
auxiliary drives would result in the greatest economic 
efficiency would depend entirely upon the costs of fuei 
and capital. Ordinarily, the fuel saving would be 
such as to balance a very considerable increase in first 
cost. 

“Straight” Electrical Drive.—In this method all auxil- 
iaries are motor-driven and the power is taken from the 
main units served or from the station bus. Turbine 
plants of modern design should produce a kilowatt-hour 
with an expenditure of 19,000 to 25,000 B.t.u. in coal. 
Therefore every kilowatt-hour taken for the driving of 
auxiliaries represents a thermal cost of the order of 
23,000 to 30,000 B.t.u., after allowing for the various 
efficiencies involved. 

The unmodified electrical method possesses many ad- 
vantages, such as reliability, simplicity, flexibility, clean- 
liness, etc., but it is unquestionably thermally expensive 
as compared to the other method under conditions that 
permit total absorption of the exhaust. On the other 
hand, the thermal cost of auxiliary power generated 
without reclamation of the heat in the exhaust is two to 
eight times as large as that characteristic of the 
“straight” electrical method. 

Dual System.—In some of the stations installed a 
decade or more ago the auxiliary problem was solved 
by the use of both steam and electrically driven units. 
This may be designated as the dual system. A sufficient 
number of steam-driven auxiliaries were operated to 
give that quantity of exhaust steam which could be ab- 
sorbed by the station feed, and all of the remaining 
auxiliary power was obtained electrically with energy 
taken from the main units. Many systems of this sort 
are in successful operation. 

Obviously, the correct apportionment between the two 
different methods in the dual system varies with the 
station load. With high loads and large quantities of 
feed water the greater part of the auxiliary power is 
obtained with steam, and with light loads a large part 
is obtained electrically. Consequently the thermal cost 
of auxiliary power varies with the load. At high loads 
this cost tends to approach the 4500 to 5000 B.t.u. 
characteristic of steam drive with utilization of exhaust, 
and at light loads it tends to approach a figure nearer 
20,000 to 30,000 B.t.u. 

Other Systems for Driving Auziliaries—One such 
system drives the auxiliaries electrically with power 
taken from the main units and heats the feed water with 
steam drawn from the medium or low-pressure stages 
of the main turbines. This system is capable of many 
variations, but in all of its forms it amounts, thermally, 
to the generation of auxiliary power with steam up to 
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the ability of the feed water to absorb the exhaust and 
the use of electrical energy generated in the main 
unit for auxiliary power in excess of this quantity. How- 
ever, as the main units are the source of the steam- 
generated part of the auxiliary power, the steam drives 
of the auxiliaries are very economical and a larger 
proportion of auxiliaries can be driven in this way than 
could be done if many small steam-driven units were 
used. Moreover, all advantages of “straight” electrical 
drive are obtained, and the operation of the system is 
delightfully simple. The different demands made by the 
feed water at different loads can be met by merely 
controlling the steam bled from lower stages of the 
turbine. By placing the bleeder valves under thermo- 
static control the operation can be made entirely auto- 
matic. 

The thermal cost of auxiliary power with this ar- 
rangement is similar to that of the dual system, but 
with normal load curves it should be lower through the 
greater thermal efficiency of the apparatus used for 
furnishing the “steam-driven” part of the auxiliary 
power. Because of the greater thermal efficiency a 
smaller number of pounds of “exhaust” steam will be 
made per unit of auxiliary power generated, and a 
greater part of the total can therefore be generated in 
this way without exceeding the ability of the feed 
water to absorb “exhaust” steam. 

Another system that has been used extensively is 
almost the opposite of that last described. The auxiliary 
apparatus is driven by numerous small steam-operated 
units. As much as possible of the steam exhausted by 
these units is absorbed in the feed water and the re- 
mainder is fed to the low-pressure stages of the main 
turbines. By the use of an automatic valve on the ex- 
haust the apportionment of exhaust steam can be made 
automatic in operation; in this respect the system be- 
haves similarly to that last described. 

It is obvious that whatever part of the auxiliary power 
is derived from steam that is later absorbed by the feed 
water is obtained at the thermal cost characteristic of a 
“straight” steam system. As the steam drives of the 
auxiliaries are bound to be of small capacity they are 
commonly characterized by low thermal efficiency and 
therefore use a relatively large quantity of steam per 
kilowatt-hour developed. In this respect the system is 
less economical than that previously described, because 
with absorption of exhaust steam by the feed water a 
smaller part of the total auxiliary demand can be 
supplied. With this method the auxiliary power would 
cost about 27,500 B.t.u. per kilowatt-hour. With 
more efficient auxiliary drives this figure would be 
lowered and with less efficient auxiliary drives it would 
be raised. 

Effect of Economizers.—The increasing price of fuel 
is leading more central stations to the use of econ- 
omizers. With these the greatest saving is effected when 
the water supplied them is at the lowest permissible 
temperature. This value is probably somewhere be- 
tween 120 deg. and 150 deg. Fahr., depending upon the 
type of economizer used and the care with which it is 
operated. When these items are taken into account they 
point toward another solution of the auxilhary power 
problem which has been found both thermally efficient 
and very practical. 
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With the system referred to all, or practically all, 
of the auxiliaries are electrically driven, but as much 
as possible of the electric power used is taken from an 
auxiliary steam-driven generator of fairly large size. 
The remainder is taken from the main unit. Steam ex- 
hausted by the auxiliary turbo-generator unit is passed 
into a feed-water heater as in the “straight” steam 
method, but the feed-water heater is arranged so that it 
can be operated at a pressure below atmospheric if 
desired. 

This system is thermally the exact counterpart of the 
dual method previously described. It is, however, ther- 
mally superior in that the greater efficiency of the 
large auxiliary unit makes possible the absorption of the 
steam made from the generation of a larger part of 
the total auxiliary power. It is also superior in that 
a contro] of the auxiliary steam made is available, for 
with any given load the quantity of steam demanded 
depends entirely on the back pressure. These points of 
superiority can be utilized in two ways. The auxiliary 
unit may be operated with atmospheric-exhaust pres- 
sure, when the advantage gained is merely that of being 
able to carry a greater part of the total auxiliary load 
on the steam-driven auxiliary apparatus, or the auxiliary 
unit may be operated with low back pressures, so low as 
to give feed-water temperatures as low as 140 deg. 
Fahr.; in this case economizers can be used to full advan- 
tage and a greater part of the auxiliary power can be 
carried on steam-driven machinery than would be per- 
missible with a number of small steam-driven units ex- 
hausting at a corresponding temperature. 

Thermally, the cost of auxiliary power is approxi- 
mately 4500 to 5000 B.t.u. for all that power obtained 
from the auxiliary generator, and all power in excess of 
this is obtained from the main generator at a thermal 
cost of 23,000 to 30,000 B.t.u. 

In conclusion, as much as possible of the auxiliary 
power should be obtained in such a way that resultant 
exhaust steam can be absorbed by the feed water. The 
remainder of the necessary auxiliary power should be 
obtained in electrical form from the most efficient 
units available. The observance of these two rules leads 
to maximum thermal economy. 


HERE are those who fear a business de- 

pression. The surest way to bring on a 
depression of business is to nurture fears and 
act hesitatingly. We now have a national 
financial system which is capable of meeting 
practically any situation that can arise, and 
we do not need to fear difficulties from that 
quarter. Our farmers have harvested an 
enormous crop, and the assurance of good 
prices, together with more plentiful labor, 
makes certain a heavy planting next year. 
The only thing needed to insure a year of great 
prosperity is a determination on the part of 
every business man, big and little, to go ahead 
with absolute confidence in the future.— 
Thomas A. Edison. 
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Location for Power-Factor Corrective Apparatus 


Experience with Static Condensers—Dissimilarities of Synchronous Machines—Using Idle 
Alternators as Condensers—Best Motor Rating for Correction—Effect 
of Condenser Location on Results 


BY WILL BROWN 
Electric Machinery Company 


In previous articles* in the ELECTRICAL WORLD the writer 
called attention to the urgent necessity of power producers 
and users codperating to improve power factor, pointing 
out that unless this is done adequate power to meet essen- 
tial needs may not be available this winter. This is par- 
ticularly true not only because there is a natural growth 
in loads for which little margin in generating capacity is 
left but also because lighting loads are overlapping the 
power load more and more. Causes of poor power factor 
were outlined; methods of locating them were explained 
and the proper remedies to apply were discussed. All of 
the suggestions point toward means for getting the maxi- 
mum use out of equipment, and most of them involve prevent- 
ing poor power factor rather than correcting it. In some 
cases, however, preventive measures alone are not sufficient 
and more expedient means have to be adopted. For such 
cases the writer suggests the use of synchronous motors, 
synchronous condensers and static condensers. Four ob- 
jections that have frequently been raised to synchronous 
motors were discussed, and it was shown how conditions 
have changed. In this article the use of synchronous motors 
and condensers and static condensers will be considered. 


S POINTED out in previous articles, recourse may 
A« had to the use of static condensers and 
synchronous motors and condensers for power- 
factor correction where preventive measures are 
not sufficient or cannot be considered because of the time 
available for changes. By this it is not meant that the 
use of the apparatus named is merely an expedient, al- 
though the remedy can be applied quickly. In many 
cases it is advisable to consider installing synchronous 
motors in the first place. 

The use of synchronous motors, synchronous conden- 
sers and static condensers involves many interesting 
phases which will be discussed more in detail here. 
For instance, attention will be given to the field for 
and experience with static condensers, provisions made 
to secure high starting torque and carry fluctuating 
loads with synchronous motors, distinction between syn- 
chronous machines for voltage regulation, power-fac- 
tor correction, and carrying load, use of idle alternators 
as condensers, sensitiveness of different machines to low 
power factor, most economical rating of synchronous 
condensers for power-factor correction and relative ben- 
efils from locating condensers in different places. 


STATIC CONDENSERS 


There has not been any intensive use of the 
static condenser in this country up to date, although 
it is receiving increased attention now. However, 
it has been in use for some time in Europe. Flex- 
ibility of power-factor control is not permitted by static 
condensers as is the case with synchronous condensers. 

There are at the present time a few installations of 
static condensers for power-factor correction on cen- 
tral-station Jines. These are restricted to compara- 
tively small units, but their operation seems to have 
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been reasonably successful. They have the advantage 
of not requiring any source of excitation and operate 
at very high efficiency with slight losses. They require 
very little attention and supply a fixed amount of reac- 
tive kva. at all time. 

A static condenser consists of numerous condenser 
sections connected in parallel. Some method of damp- 
ing out the high frequencies produced by condenser dis- 
charge must be used, and for this reason they are al- 
ways supplied with reactors in series with each line con- 
ductor. Condenser terminals are _ short-circuited 
through resistance in order to allow the set to discharge 
itself when disconnected from the line in a charged con- 
dition. Each condenser section is protected by a fuse 
in series. 

A 300-kva. unit at Camden, N. J., is the largest static 
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FIG. 1—POWER FACTOR IMPROVED BY CARRYING PART POWER 
LOAD AND PART WATTLESS LOAD 


Note that with condenser rating equal to 20 per cent of system 
load 0.63 kw. increase in useful power is made available per 
kva. of condenser rating at 70 per cent power factor; 0.38 kw. 
is made available per kva. at §5 per cent power factor, and 0.2 
kw. per kva. at 95 per cent power factor. The condenser should 
also be credited for carrying relatively larger power loads when 
correcting the lower power factors. With condenser rating a 
larger proportion of system load the increase in useful power 
made available per kva. becomes less. 


condenser the writer knows of as being used at the 
present time. Standard-size units can be added from 
time to time so that any required amount of kva. ca- 
pacity can be secured. Whether these will become prac- 
tical for general use is a question depending largely 
upon their price per kva. and their satisfactory opera- 
tion. Other installations have been referred to before. 


SYNCHRONOUS MACHINE DISSIMILARITIES 


Before discussing the most economical rating of 
synchronous motor to install for power-factor correction 
some of the dissimilarities of synchronous motors and 
condensers will be considered. The difference between 
the field windings and pole faces of unity-power-factor 
synchronous motors and power-factor-correcting syn- 
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chronous motors was pointed out in the article by the 
author in the Nov. 23 issue of the ELECTRICAL WORLD. 

Straight synchronous condensers also differ from 
synchronous motors in some respects. For instance, 
since power-factor correction alone is desired, there are 
no particular speed limitations to meet. The cost per 
kva. being smaller for higher-speed machines, it is the 
usual practice to design condensers for fairly high 
speeds. Of course, there is a safe limit to the operating 
speed, and the point is reached where additional speed 
would actually increase the cost of construction rather 
than decrease it. The large stresses due to centrifugal 
force necessitate what is known as boiler-plate con- 
struction of the rotor. The field poles are solidly an- 
chored with dovetail joints to a spider built up with 
segments of sheet steel solidly bolted together. Since 
it is not necessary for the condenser to drive a me- 
chanical load, the shaft and bearings are smaller than 
those used on load-driving synchronous motors of sim- 
ilar rating. They also lack all mechanical connections 
such as pulleys or couplings. 

Phase Modifiers.—It is necessary to make a clear dis- 
tinction between the use of synchronous motors to main- 
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For example, suppose the line rating is 1000 kva. and the sys- 
tem power factor is 60 per cent. Follow the horizontal line 


marked 60 per cent to the right, indicating the intersections 
X, Y and Z with the three curves. Below these points on the 
bottom scale are the kw. load (200) which the synchronous mo- 
tor should carry, the kva. rating (455) of the motor and the 
most economical power factor (88.5 per cent) which may be 
obtained respectively. The intersection Z also indicates that the 
system kva. has been reduced to 885, making the kw. load 800 
instead of 600 as before correction. The J?R losses, voltage drop, 


ete., would therefore be less. 


tain constant voltage and the use of such motors 
strictly for power-factor correction. When used for 
the former purpose they are generally termed phase 
modifiers. Thus a power company might have a large 
kva. capacity in condensers installed at the receiving 
substations of its transmission lines, but they would be 
operated almost exclusively as phase modifiers for main- 
taining constant voltage. They would, of course, pro- 
duce high power factor at the substations, on the trans- 
mission lines and at the generating station, but they 
would have no corrective effect on the lagging power 
factor of the feeders and motor circuit. For voltage 
regulation the synchronous condensers are equipped 
with hand or automatic field-current regulators. 

The West Penn Power Company makes it a practice 
to place Tirrill regulators on all synchronous apparatus 
of 100 kw. or over and thus regulate the line for voltage. 
Transformers are connected in such a manner that under 
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normal conditions synchronous motors will be running 
at approximately normal load, but when the voltage 
drops they take a considerable overload. When the volt- 
age rises again the load is reduced and the reactive 
component is allowed to lower the voltage of the line. 
This company has also persuaded many of its consumers 
to equip their synchronous apparatus with Tirrill reg- 
ulators, giving an additional 5 per cent discount for 
such service. As a result of this policy the company 
is able to maintain the power factor at the main sta- 
tion within two points of unity—that is, 98 per cent 
lagging—under maximum load conditions when it has 
all of the synchronous apparatus on the system 
boosting heavily. The voltage at the principal load con- 
sumers on the transmission system is maintained at its 
nermal value because of the very excellent regulation. 

Caution.—When the field of a synchronous motor is 
automatically regulated by a Tirrill regulator the exci- 
tation must not be allowed to fall to a point where the 
motor would drop out of step. 

Auto-Synchronous Motors.—On loads requiring very 
high starting torque or where it is necessary to provide 
for heavy load fluctuation with a comparatively low ex- 
citing current the auto-synchronous motor is used to 
some extent. This motor differs from the ordinary type 
of synchronous motor in that it is not of definite pole 
construction. The rotor is wound in much the same 
fashion as a slip-ring induction motor, the windings 
being designed to form definite poles when direct cur- 
rent is applied. A three-phase motor is equipped with 
three slip rings, and the operation of starting is exactly 
analogous to the starting of a slip-ring motor. The 
rotor circuit is connected in series with an auxiliary 
resistance through the slip rings. When the motor 
reaches its pull-in point the full line voltage is auto- 
matically applied and direct current is allowed to flow 
from the exciter through the slip rings into the rotor 
circuit. Two of the slip rings are connected in parallel 
through conductors leading to one exciter terminal; 
the other slip ring is connected to the other terminal of 
the exciter. This motor has the advantage of being able 
to drop out of step under heavy load and operate con- 
tinuously as an induction motor, then pull itself auto- 
matically back into step again as the load is reduced. 
There are a number of auto-synchronous motors of this 
type operating on lines of the Hydro-Electric Power 
Commission of Ontario, driving direct-current genera- 
tors. It does not appear likely that there will be any 
great field for this type of motor because its efficiency 
is relatively lower than that of the ordinary synchronous 
motor, especially at low speed. 


USE OF IDLE ALTERNATORS AS CONDENSERS, 


Many plants make use of idle alternators on the system 
to correct power factor, running them as synchronous 
condensers. This can be done in one of two ways— 
either as a synchronous condenser at approximately 
zero power factor, or the alternator may deliver a per- 
centage of its load in kw. and be operated to its full 
kva. capacity at leading power factor. This latter 
method is not be to recommended, but it is used some- 
times in an emergency. 

For instance, at Minneapolis and St. Paul during the 
summer months practically all the power is supplied by 
waterwheel-driven generators. In addition to these the 








DECEMBER 14, 1918 


Northern States Power Company has about 30,000 kva. 
of turbo-alternators installed in the downtown stations. 
These turbo-alternators are run as condensers to their 
full capacity with just enough steam in the stages to 
maintain proper temperatures. 

Another interesting case was related in the ELEC- 
TRICAL WoRLD of May 4, 1918. Duplicate transmission 
lines from the generator station were paralleled at the 
distant ends so that any alternator that was not carry- 


ing a load at the time could be 
connected to this reserve line 
and run as a, synchronous 
condenser to compensate for 
low power factor at the deliv- 
ery end of the line. This 
arrangement has an advantage 
over merely connecting the 
condensers to the generator 
bus in that it benefits the 
transmission line as well as 
the generators. it is probable 
this plan. could be used in a 
number of cases where there 
are duplicate lines. 

Some alternators are ex- 
tremely’ sensitive to low power 
factor. This is generally due 
to faulty design permitting 
excessive field leakage, etc. 
There may be other alter- 
nators in the same station 
which can stand low-power- 
factor operation more satis- 
factorily. In such cases it is 
advisable to run the sensitive 
alternators as close to unity 
aS possible and correct the 
power factor on the other al- 
ternators by overexciting the 
fields. 

Alternators at Leading 
Power Factor—It must be 
borne in mind that the opera- 
tion of an alternator on lines 
of low power factor is exactly 
the opposite to that of a syn- 
chronous motor. Suppose it 
was desired to operate an al- 
ternator to its full kw. capac- 
ity at unity power factor on a 
line of lagging power factor. 
This could be done by under- 
exciting the field. In this case, 
however, the wattless com- 
ponent of the line would be 
still further increased, and it 
would be necessary to take 
care of it on the other alter- 
nators of the system. This 
fact should be remembered by 
central stations buying power 
from isolated plants. It may 
be possible that the alternators 
at the isolated plant are caus- 
‘ing inereased reactive com- 
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ponent on the lines and thus adding to the burdens of 
the alternators at the company’s own generating station. 

The Edison Electric Illuminating Company of Boston 
cites an interesting point about power factor that came up 
recently in connection with interchange of power between 
two alternating-current systems, as follows: “We are 
planning to supply power to another network, and ap- 
parently the power factor on the connecting line will 
not depend on the power factor of the other system 
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FIG. 3—EFFECT OF PLACING CONDENSERS AT VARIOUS POINTS 


The system is delivering 7680 kw. to motors, the average power factor of which is 70 per 
cent. This is indicated by triangle OBC (case 1). Owing to the /*R loss and reactive power 
obtained in the motor circuits, vectors representing these amounts must be added to the 
kva. delivered to the motors to obtain the kva. (vector OD, case 1) delivered by the distri- 
bution circuit. In a similar manner, the kva. delivered by each part of the system can be 
obtained. The upper triangle of the transmission system vector diagram represents losses 
in the distribution system, and the upper triangle for the generating station represents the 
losses in the transmission line. There is no triangle to represent the 570 kw. J?R losses in 
the generating station, since this would be taken into account in the total horsepower de- 


livered by the prime movers. Note that the capacity effect of the transmission lines intro- 
duces a leading reactive kva. st the generating station. 


Case 1 refers to conditions with no condensers installed, whereas cases 2, 3, 4 and 5 
refer to conditions with condensers installed in generating station, at receiving end of transmis- 
sion line, at distribution centers and at motors respectively. Note how the J?R losses are 
affected in each case, those between the generator and condenser being considerably reduced. 
In the last case (5), which is the ideal condition, by placing 7880 kva. of condensers at 
motors the [?R losses have been reduced as follows: Motor system, 20 to 10 per cent; distri- 
bution system, 17.7 to 10.1 per cent; transmission system, 8.3 to 5.2 per cent; generating 
station, 4.2 to 3 per cent. The total [?7R losses have been reduced from 42 per cent with no 


condensers to 26 per cent with condensers at motors. Furthermore, the kva. load on the gen- 
erators is reduced about 33 per cent. 
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considered by itself, but can h~ controlled by the ratios 
of the transformers and alsc by the voltages of the 
two systems and by the amount of current that is being 
sent over the line, the latter being controlled by the 
frequency rather than by the voltage. The sending 
company, without changing its own voltage, can be tend- 
ing to increase its frequency and force more current 
over the line at an improved power factor unless the 
receiving company raises its voltage, which would inter- 
fere with its distribution voltage, or else in turn tries 
to raise its frequency so that the two companies are 
bucking against each other.” 

When two companies with a connecting link are mak- 
ing power the question of power factor is more for op- 
erating than rate consideration. It is very much like 
driving a pair of horses. Unless the horses pull equally 
the wagon slews around and gets into trouble. Unless 
the operating engineers of the two companies work to- 
gether their system slews around. 

A contract for the interchange of power between 
the Boston Edison company and another large system 
was recently made. It is a long-term contract with a 
provision for arbitration of the price, and their solu- 
tion of the power factor difficulty is to put in the con- 
tract that the two companies agree to operate their 
systems, so far as practicable, so as to put a given per- 
centage of power factor on the line. Further in the con- 
tract is a statement that the present prices are consid- 
ered to be fair for that same percentage of power factor, 
the idea being, of course, that if they find later that 
it is necessary to operate at a different power factor, 
then an equitable adjustment in the price of energy will 
be made. 


BEST SYNCHRONOUS MOTOR RATING FOR CORRECTION 


Having presented some of peculiarities of synchro- 
nous apparatus as it is related to power-factor correc- 
tion and having related some methods of using genera- 
tors to improve power factor, the writer will now con- 
sider the synchronous rating which is most economical 
for power-factor correction. It is a fact not universally 
understood that a synchronous motor carrying a certain 
proportion of kw. load will actually raise the power 
factor of the system to a higher point than a condenser 
of equal rating operating at zero per cent leading power 
factor. This is readily understood by studying or 
making diagrams similar to Fig. 1. 

Just what the proportion of this kw. load should be 
to the total kva. rating of the motor depends upon sev- 
eral conditions, among them the total load in kva. and 
power factor before correction. With these factors 
given, the highest point to which the power factor can 
be economically raised, the kva. rating of the syn- 
chronous motor required and the kw. load which the 
motor can carry allowing the maximum correction for 
the system can be readily obtained from Fig. 2. 


BEST LOCATION FOR CONDENSERS 


Apparatus which supplies leading reactive kva. should 
be placed as near as possible to the apparatus which is 
causing the lagging reactive kva. Since the greatest 
amount of lagging kva. on any system is furnished by 
the induction motors, it is evident that the best place 
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to put condensers is near the induction motors. In this 
way the reactive component of current would circulate 
only between the armatures of the induction motors and 
the armatures of the synchronous motors. The rest of 
the circuit would then be relieved of all the reactive 
cemponent except a comparatively small amount caused 
by transformers, etc., on the distributing system and 
transmission system and at the generating station. 

An ideal condition for any system would be to have 
sufficient condenser capacity at the points where induc- 
tion motor loads are carried to raise the power factor 
at all these points to unity. Then a comparatively small 
installation of synchronous condensers at the distribut- 
ing stations and at the generating station could serve 
to keep the whole system at unity-power-factor opera- 
tion. In actual practice this ideal condition can very 
seldom be achieved, although there are systems where 
just such conditions exist at the present time. 

The Peninsular Power Company, at Iron River, Mich., 
makes this statement: “Our power output is sold almost 
exclusively to mining companies. Although we do not 
specify, we advise that all compressor motors be syn- 
chronous. As this is adhered to in almost all cases, we 
have an ideal power factor on the entire system.” 

On any system of lagging power factor there is a 
certain definite amount of reactive leading kva. which 
must be supplied in order to bring the system up to 
unity. Now it is possible to supply this whole amount 
to the generating station itself, but if this is done the 
whole system outside, beginning with the high-voltage 
side of the step-up transformers, will still remain of 
the same power factor as before and all the losses due 
to low power factor will also remain unaltered. The 
diagrams in Fig. 3 show graphically some _ results 
brought about on one system by locating condensers 
at different points. 


In the article enti*led “For and Against Synchronous 
Motors,” which appeared in the ELECTRICAL WorLD for Nov. 
23, a serious typographical error appeared on page 982, 
where the statement is made that “Synchronous motors can 
now be designed to start and pull into step a load amount- 
ing to from 30 to 50 per cent of full load with kva. input not 
to exceed 25 per cent of normal rating.” This should have 
read “250 per cent of normal rating.” 


ITH the ending of the war we find our- 

selves with the familiar constitutionai 
privileges and restrictions, and it: behooves 
officers of government to realize that to make 
a pretense of military exigency for ulterior 
purposes when military necessity has ceased 
is simply an abuse of power which will not be 
permitted to escape censure. The 
immediate purpose should be to readjust as 
soon as may be, not to use war powers to con- 
trol peace conditions, a proceeding essentially 
vicious and constituting the most serious offense 
against our institutions. Peace policies must 
be prosecuted with the authority and distribu- 
tion of powers and according to the methods 
which pertain to peace—Charles E. Hughes. 














STATION & OPERATING PRACTICE 





A Department Devoted to Problems of Installation, Operation and 
Maintenance of Equipment for Economical Generation 
and Distribution of Electrical Energy 





DEMAND METERS SHIFTED 
FROM CUSTOMER TO CUSTOMER 


Impossibility of Getting Enough Instruments Promptly 
Causes Company to Move the Existing Meters 
Repeatedly to Increase Billing Accuracy 


A company serving a large industrial district had 
never thought it necessary to use demand meters on 
every large customer’s installation before the war boom 
came. Loads were fairly steady and demand meters 
were expensive, so demands were checked up occasion- 
ally, using as few instruments as possible. Now that 
the industrial loads are growing rapidly on every side, 
the management sees that a demand meter on each 
power customer’s installation would pay for itself in a 
few months. At present, however, demand meters are 
not to be had except on long delivery quotations. An 
order for a large number of them has been placed, but 
in the meantime the meter department is endeavoring 
to keep pace with the changing loads by moving the 
existing meters from customer to customer as rapidly 
as an approximately correct demand for each consumer 
can be found. 


STATION PLANNED WITH A 
VIEW TO FUTURE ECONOMIZER 


Layout That Takes Into Account Probable Higher 
Coal Prices in Coming Years and Provides 
Method of Meeting Them 


Provision for installing economizers has been made 
in several power stations which have been built or re- 
built recently in the Middle West. Notable among these 
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Ik COAL PRICES RISE, ECONOMIZERS CAN BE EASILY INSTALLED 
IN THIS PLANT 


are some properties of the Illinois Traction System. 


When a station is being planned the engineers calculate 
the increased economy that could be gained by install- 


ing economizers and also calculate the increased cost of 
including economizers in the design. It is then a simple 
matter to see how high the price of coal would have to 
go to make the economizers a paying investment. In 
some cases it has seemed inadvisable to include the 
economizers in the station at the time of building, but 
it was at the same time clear that probable future coal 
prices might dictate their installation. 

Accordingly layouts have been selected which make 
later inclusion of economizers easily possible. A cross- 
section through a station which is typical of this group 
is shown in the sketch here published. The layout as 
it is now is shown in solid lines, and the future layout 
with economizers is shown in dotted lines. The stack 
stands cutside the power house, and the space under 
the breeching between the power house and the stack 
is ample for an economizer house. It is planned that 
dampers shall be included to direct the gases either 


through the original breeching or through the 
economizer. 
SPARK RECORDER USED 


IN TESTING APPARATUS 


Simultaneous Readings of Testing Instruments Are 
Recorded on Endless Tape in Form of Curves 
Traced by Spark Discharges 


BY F. W. SPRINGER 


The portable recording instrument shown in the ac- 
companying illustration was designed and built in the 
electrical engineering department of the University of 
Minnesota some time ago for recording the readings 
of any indicating instrument. Its principal use is in 
testing electric cars, elevators and starters or controllers 
used with various types of alternating-current and 
direct-current motors. An earlier model of spark re- 
corder arranged to rectify and superimpose three sets 
of direct-current instrument readings was described in 
the ELECTRICAL WoRLD for July 21, 1906. 

Edison three-spring phonograph works operate the 
paper reels and drums and the spark distributer. A 
laminated board holds eighty bare copper wires uni- 
formly spaced and laid in suitable slots. The dis- 
tributer Y is driven by one of the shafts of the spring 
motor, although it could be driven by a special electric 
motor connected with a storage battery if desired. An 
H-slot gear-shift is provided, which, together with the 
centrifugal governor on the spring motor, allows a paper 
speed of from 2 in, to 4 ft. (5 cm. to 1.2 m. per 
minute. The slow speed is used for railway work and 
the high speed for testing alternating-current motor 
starters and the like. 

A common two-cell automobile lighting and starting 
battery is a satisfactory source of energy for the spark 
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coils. The battery should be insulated in order to avoid 
unnecessary and dangerous differences of potential be- 
tween the recording instruments and the neighboring 
lines and grounds. In case of railway tests the ap- 
paratus should be connected with the line on the ground 
side, or the apparatus and operator should be placed 
on an insulated platform to be considered as an arti 
ficial ground of the line being tested. 

Three-phase tests may be made by using a polyphase 
wattmeter, but as most tests for which such a recorder 
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APPARATUS FOR RECORDING SIMULTANEOUS READINGS 


might be used are either single-phase or balanced three- 
phase systems, a single-phase wattmeter only is pro- 
vided. The current coil is cut in on one line leg and 
the potential coil may be connected to an artificial 
neutral. In alternating-current work, of course, the 
shunts are replaced by one current transformer. In 
direct-current tests the wattmeter spark is usually 
cut off. 

The outfit is equipped with a 5-amp., 150-volt, single- 
phase Weston wattmeter, a Weston millivoltmeter with 
shunt, and a direct-current voltmeter and millivoltmeter 
of the same type. Pin switches are used for controlling 
the sparks to the individual instruments. A vibrating 
jump-spark coil is connected successively to the various 


ELECTRICAL WORLD 


VoL. 72, No, 24 


oroom-straw insulated instrument pointers by means of 
the distributer and the non-spillable iron mercury cups 
and binding posts. The millivoltmeter is connected 
through an adjustable resistance to a suitable direct- 
current magneto for recording speeds. 


COAL SAVING EFFECTED 
BY CONSERVATION PLAN 


Data Show that Campaign of Education Among 
Power-Plant Operators and Attention to Small 
Leaks Saves Coal and Revenue 


An analysis to show how much coal twenty-three 
generating stations saved by educating their power- 
plant operators in the proper fulfillment of their duties 
is given herewith. Every single station paid more for 
its coal in 1918 than it did in 1917, according to column 
No. 3 of the table. The total increase in cost of opera- 
tion due to the increase in the cost of coal per ton was 
$43,987.42. The increase over last year due to change in 
output was $11,208.20. The total increase, excepting 
new plants, was $46,161.02. This figure would have 
been higher by $9,034.60 if it had not beem for the 
persistent effort of the combustion engineering depart- 
ment, which fought the rising coal costs in the stations. 

On property No. 1 alone the coal costs were reduced 
$1,492.72 by increasing the efficiency of the station. 
This increase was due partly to the addition of a new 
and more economical turbine and partly to more care- 
ful firing. Property No. 4 affords a still better example 
of what a campaign of conservation can do. No changes 
were made in the plant’s apparatus, and the campaign 
of conservation was on for only three months, when a 
saving of $2,540.60 showed up in the coal pile. The 
same statements hold true for properties No. 8, No. 10, 
No. 13 and No. 21. Property No. 12 made a good show- 
ing because a new and efficient plant was started. Prop- 
erty No. 9 is the exception which proves the rule, for 
even in carefully maintained stations accidents will 
happen. In this case the economizer which had been 
helping the plant to save coal was out of order. 


COAL-SAVING RECORD OF TWENTY-THREE GENERATING STATIONS 


Increase Decrease in 
in Pounds per 
Kw.-br. Kw.-hr. 
Property Generated Generated 
No. 1t.. 134,110 0.9278 
RS es :c:c¥n'os 21,200 0.1508 
No. 3... 130* 0.5316 
Ne. 4.5. 280,770 1.4999 
No. 5 (new plant) 61,020* bys 
No. 6.. 47,469* 0. 4552+ 
No. 7.. 21,995* 1.7438t 
No. 8... 609,705 0. 0644 
No. 9 be ; d 63,590 0. 5407+ 
og eee ; ; ; 6,159 1.4051 
No. It 8,400 0. 1015+ 
No. 12 747,200 4. 3001 
No. 13 19,610 0.3232 
No. 14.... ; ‘ 86,100 1. 0796+ 
WERE NO cazasip ens i Miwetas sos le ay ging ea eum 279, 100* 1.7317¢ 
No. 16 40,639 1.0424¢ 
PAE distin a oh cee see 31,581 0. 6811¢ 
Conse UR mem ws'e 18,600 0.0125 
ek, cauesedetcasbw bs 168, 100* 0. 3083+ 
PR cas casas eaneeurs 136,300 0. 2061+ 
GE So AK S PoewOeAT TCA Sav asee oaks) 2,380* 2.1176 
MR toa cess 1,581,370 


No. 22 (new plant).... 
No. 23 (new plant).... 


Total 


* Decrease 








+ Increase. 


(Analysis of Increased Cost of Coal for Month of July, 1918 








Increase in Cost of Coal in 1918 Over 1917) 
Increase in Coal Expense —--——-—_~ 
increase Due Due to Due to 
in to Change in Increase 
Cost Change in Effi- in Cost Yotal 
per Ton Output ciency per Ton Increase 
$0. 3224 $574.09 $1,492.72* $1,947.03 $1,028.40 
0.45 125. 25* 97.41* * 939.71 717.0 
1. 0633 2.09* 15. 88* 153.12 135.15 
1.3503 1,831.72 2,340. 60* 6,203.73 5,494. 85 
0.9122 289. 53* 599.01 2,260.74 2,570. 22 
1.72 196. 20* 807.37 1,849. 66 2,460. 83 
1.3298 2,883.69 327. 70* 8,227.39 10,783. 38 
1.0085 489.94 1,189.28 2,318.96 3,998. 18 
0.9200 82. 83 306. 30* 774.26 550.79 
1.4276 63.82 27.97 832.29 924.08 
0.7505 8,602.22 9,529. 67* 3,208.40 2,280.95 
1. 8005 152.68 394. 65* 5,976.17 5,734. 20 
0. 5337 “01.49 899.12 912.44 2,513.05 
0.3190 4,233. 05* 107.59 53.96 4,071. 50* 
0.7441 475.98 616.2! 911.45 2,003. 64 
1.5177 252.18 398.62 856.97 1,507.77 
0.6675 76.32 19. 23* 1,615.75 1,672.84 
0.6292 547. 03* 732.61 2,138.00 2,323.58 
0.5909 449.81 577.56 2,353. 68 3,381.05 
1.0512 35.42* 265.78* 453.71 152.51 
- $11,208.20 $9,034. 60* $43,987. 42 46,161.02 
Hievierer 305.94" 
70.67 





CENTRAL STATION SERVICE 





A Department Devoted to Commercial Policy and Management 
Topics, Including Applications of Electric 
Light, Power and Heat 





DEDUCTING FOR TWO NIGHTS 
A WEEK WITHOUT LIGHT 


Methods of Arriving at Reduced Charge for Street 
Lighting in Such Case as Practiced by Two 
Middle West Electric Companies 


In an Iowa town of about 16,000 people two lightless 
nights each week were established in the interests of 
fuel conservation. In order to give an entirely equi- 
table charge to flat-rate sign and window-lighting cus- 
tomers this company billed such service at five-sevenths 
of the original contract price. Since the company did 
not furnish any lamp renewals or glassware on these 
contracts, the deductions which it made were based 
entirely upon the number of hours burning with two 
nights of the week eliminated. Another company oper- 
ating an interconnected transmission system in the 
Middle West deducted 20 per cent from flat-rate monthly 
charges when two lightless nights per week were de- 
clared, although the actual outage figures slightly more 
than 20 per cent. The company stated to its customers 
that such lighting schedules are usually based on costs, 
of which the actual kilowatt-hour consumption is but 
one factor. 





COMMERCIAL PROGRAMS 
ARE AGAIN OPENING UP 


Nebraska Central-Station Company to Sell Appliances 
to Popularize Electricity, Better the Load 
Factor and Make a Profit 


Commercial plans for central stations are again in the 
making. An interesting sidelight on this situation is 
furnished by J. E. Davidson, vice-president and general 
manager of the Nebraska Power Company, Omaha, 
Neb., who says: 

“For a few years prior to last May when we moved 
into the building of which we are sole occupants— 
known as the Electric Building—this company did lit- 
tle or no merchaudising. In fact, it did not furnish free 
or sell incandescent lamps. I have always been insistent 
that the companies with which I am connected be very 
active in the sale of energy-consuming devices and ma- 
chinery and the solicitation of general lighting and 
power business. 

“In this building we have an electric shop which we 
believe is very attractive, and a year hence we will 
double its size. I regret to say that, on account of war 
conditions, we have not had so many solicitors since we 
have been in this building as we would like, but we are 
now putting.on more. We are also advertising in news- 
papers, by circular letters, illuminated bulletin boards, 
ete. 

“The results of our efforts are very satisfactory. 
We feel that this is a virgin field and will push the sale 


of energy-consuming devices, lamps, etc., for three rea- 
sons: First, to popularize electricity in the home; sec- 
ond, in order to have our customers consume more kilo- 
watt-hours and thereby improve the load factor at our 
power house; third, because we make a profit on our 
merchandise, aS we maintain prices to protect contrac- 
tors and others who handle electrical appliances.” 


COMMERCIAL TRUCK LOAD 
IS A DESIRABLE ADJUNCT 


In Spite of Numerous Difficulties Truck Owners in 
City Where Local Lighting Company Gives Ser- 
vice Refuse to Part with Electric Trucks 


A brief survey of electric road-truck affairs in the 
past few months indicates that an increasing demand 
for such equipment in fields where it is economically 
justified will be felt in the coming year. At: present 
the two principal manufacturers of electric trucks are 
actively engaged in production. 

Users of such trucks and central stations furnishing 
energy for battery charging or selling service on a 
mileage basis have been much handicapped this year by 
the shortage and high cost of labor. In one town where 
about 100 trucks are operated on a service-mileage basis 
the drain upon local labor produced by the war at one 
time cut down the number of trucks on the’street to 
about two-thirds of normal, and this condition is only 
now beginning to show signs of relief. The high cost 
of material has also been a deterrent to normal rates 
of business expansion. Where labor has been available 
for truck driving, wages almost 70 per cent above peace- 
time standards have been demanded, and it has been 
difficult in some cases to hire truck operators at less 
than $25 per week. Another difficulty has been to obtain 
an adequate supply of skilled labor for truck and bat- 
tery maintenance. 

In spite of these obstacles, however, it is significant 
that in the above city, where mileage service has been 
vigorously developed and most intelligently maintained 
during the past three or four years, the customers of 
the local central station refused to listen to the sugges- 
tion that they part with their trucks on the basis of a 
refund of investment cost. The central station did not 
contemplate withdrawing the service with any idea that 
it was impossible to make it a success, but wished to 
find out its customers’ opinion as to the permanent value 
of the service in face of the difficulties brought about by 
the war. 

In one city having an excellent electric truck service 
a gleam of humor ws: injected into the darkness of 
war conditions during the time of the “gasless Sunday” 
period. Signs bearing a legend to the effect that the 
electric trucks of the local central station’s battery serv- 
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ice system had run 3,000,000 miles without gasoline 
were displayed on the vehicles. 

From interviews with men in the trade familiar with 
electric truck performance and prospects it appears that 
if manufacturing facilities, and in some places garage 
facilities, are expanded to meet the requirements of the 
coming year, a period of renewed prosperity will be 
enjoyed. That a light electric delivery wagon would 
be specially useful if available in quantities is one cen- 
tral station’s viewpoint. It is felt that the battery-charg- 
ing load was never so desirable to the central station as 
to-day, when it is confronted with the prospect of at 
least a temporary curtailment of power load due to the 
transition of industry from a war to a peace basis. 


EFFECT OF FUEL-ECONOMY, 
ORDERS IN IOWA TOWNS 


Gross Earnings Affected from 10 to 15 per Cent, Fuel 
Saving About 5 per Cent; City Council Rea- 
sonable as to Street-Lighting Price 


A central-station company operating in an lowa town 
of about 3000 population reports that its gross earn- 
ings were affected from 10 to 15 per cent by the day- 
light-saving measure. The manager says: 

“There was undoubtedly some saving in fuel, but it 
would be rather hard to say just how much of it was 
due to the daylight-saving situation. We were com- 
pelled to burn different grades of fuel under different 
conditions. This further complicated matters. It is 
probable that the fuel saving was approximately 5 per 
cent. 

“We made no adjustments in street-lighting charges 
where short burning hours have been in effect. In one 
town which we served by a transmission line this matter 
automatically took care of itself, and the lighting was 
metered and the charges were rendered on the metered 
basis. In another town, where the company has a 
flat rate in effect, the company’s financial position was 
put squarely before the city authorities, and they agreed 
to pay the customary charge rather than take action 
which would add further to the burdens of the lighting 
company.” 


TREATMENT OF MAXIMUM 
CHARGE IN RATE CASE 


Clause Providing for Maximum Charge Depending on 
Demand Changed to Include Energy Charge 
on High-Load-Factor Business 


A clause inserted in the wholesale power rate of the 
East St. Louis (Ill.) Light & Power Company about 
five or six years ago, as an attractive sales argument, 
provided that the cost to the customer under the provi- 
sion of the rate should not exceed $4.47 per month per 
kilowatt of demand. Later, when several large con- 
sumers with high load factors came on the company’s 
line and when rising operating costs persisted, this 
clause became a burden. 

About a year ago this maximum charge was increased 
to $5.50 per kilowatt of denmand up to and including 
100 ‘kw. and to $5 per kilowatt for demands in excess 
of 100 kw. On the company’s second application for 
increased power rates, which was granted on Nov. 26, 
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1918, it desired to omit the clause. The Public Utilities 
Commission of Illinois refused, substituting this one: 

“If during any monthly period the total charges at 
prices set forth in this rate are in execess of the charge 
per kilowatt of maximum demand hereinafter specified, 
then such excess consumption shall be computed at the 
rate of 0.8 cent per kilowatt-hour. The demands 
at which such excess shall begin to be computed are 
as follows: For maximum demand up to and including 
100 kw., $5.50 per kilowatt; for maximum demand in 
excess of 100 kw., $5 per kilowatt. Provided that in 
no case shall the charge at which such demand begins 
to be computed for customers with maximum demands 
in excess of 100 kw. be less than $550 per month, and 
provided further that in no event shall this clause 
operate to reduce the minimum charge.” 


THE ABOLISHMENT OF THE 
COMPLAINT DEPARTMENT 
Northwest Company Substitutes Therefor Service 


Department with Better Psychological Effect as 
Regards Relations with Customers 


The Northwestern Electric Company of Portland 
Ore., has abolished the old complaint department. In- 
stead there is a service department which investigates 
and reports to the management all mistakes or discrep- 
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ancies in meter reading, billing or repair work which 
are referred to it by customers or unearthed by the 
department itself. 

The psychology of a complaint department was 
wrong, asserts George B. Bowen, sales manager for the 
Northwestern, and to prove it he cites the changed at- 
titude of the customer who deals with the service de- 
partment. The service department classifies all errors 
and once a month makes a report on the form here shown 
so that the number of errors of each kind may be seen 
at a glance. Thus errors that are frequently repeated 
or that are increasing month by month are traced and 
corrected. 














TECHNICAL THEORY & PRACTICE 





Including a Digest of Important Articles Appearing in 
the Scientific and Engineering Press 
of the World 





Generators, Motors and Transformers 

The Homopolar Generator.—ROBERT V. MorseE.—In 
this article is described the Morse homopolar generator 
designed with the idea of reducing the bulk of such 
machines. The construction of armature and brushes 
permits an ample number of series connections to be 
arranged compactly around the armature in place of 
the large number of slip rings placed side by side in 
the old construction. The size of the Morse machine is 
not dependent on the number of armature circuits in 
series aS was the old type. Combined with this brush 
arrangement is the utilization of both homopolar fields 
of the central magnetic circuit, resulting in a still 
further shortening of the machine and a more effective 
use of the flux.—Sibley Journal, October, 1918. 

Faults in Generators and Motors.—This is the second 
installment of the series entitled “The Electrical Study 
Course.” It concludes the discussion of open circuits 
in armatures and proceeds to the subject of short- 
circuits, treating of the symptoms of their detection, 
the tests required to determine their exact location and 
the remedies to be applied.—Power, Nov. 12, 1918. 

Commutation Voltage of Single-Phase Motors.—R. 
MosER.—The calculation of the transformer and rota- 
tion voltages induced in the coils under commutation of 
single-phase motors is rather complicated even for the 
case of the motor with a single pair of brushes and 
even if the field is assumed to have the simple form 
of a trapezium; i.e., if the influence of the slotting of 
the armature and the effect of saturation are neglected. 
The calculations are still more complicated in machines 
like the Deri motor with double brushes. It is now 
shown that both the above-mentioned induced voltages 
for the motor with double brushes may be easily deduced 
from formulas for the case of the motor with a single 
pair of brushes. As the formulas are not easily found 
in textbooks, they are given in the article, and from 
them expressions are deduced that apply to the Deri 
repulsion motor.—Science Abstracts, Section B, Sep- 
tember, 1918. (Abstracted from Elektrot. u. Maschinen- 
bau, April 14 and April 21, 1918.) 

Surges in Transformer Windings.—K. W. WAGNER. 
—In previous articles the author has considered the 
transformer coil as being made up of a series of re- 
actances with capacities in parallel with each and ca- 
pacities to earth situated at the ends of each reactance, 
the mutual inductance between the adjacent sections 
being neglected. The mutual inductance was allowed 
for by O. Bohm. The author now points out certain 
mathematical errors in a former paper, which he cor- 
rects. A special section is included concerning the cal- 
culation of resonance frequencies. A number of new 
formulas are derived by which the production of surges 
in coils can be calculated more exactly than by pre- 
vious methods.—Science Abstracts, Section B, Septem- 


ber, 1918. 
1918.) 

Behavior of Three-Phase Transformers on Unbal- 
anced Load.—R. BAUCH.—The article discusses the be- 
havior of core-type three-phase transformers in star- 
star connection in the event of load being put on one 
phase or one limb. Such loads are liable to occur in 
three-phase, four-wire systems, or if one coil of a trans- 
former becomes short-circuited by a surge, or if one 
line becomes earthed and the star point is normally 
earthed. The occurrence of such loading is shown to 
produce a leakage field that is not present in ordinary 
working, with consequential shifting of the neutral 
point of the transformer.—Science Abstracts, Section 
B, September, 1918. (Abstracted from Elekt. Zeits., 
June 20 and June 27, 1918.) 


(Abstracted from Archiv. f. Elektrot., 6, 


Generation, Transmission and Distribution 


Stream Regulation in Quebec Province.—OLIVER 
LEFEBVRE.—Partial regulation of the flow of the St. 
Francis River by the storage of water in Lakes St. 
Francis and Aylmer has been completed. By this means 
the increased water-power development on the river 
has been estimated at 7450 hp. The hydraulic statistics 
of the river are given in considerable detail.—Canadian 
Engineer, Nov. 7, 1918. 

Details of Line Construction, Guying and Anchors.— 
CHARLES R. HARTE.—The forces acting on pole lines 
are briefly pointed out. Tables are presented showing 
the size and depth of deadmen for use in guying lines. 
Many ingenious kinds of anchors and guying attach- 
ments are shown in considerable detail.—Electric Rail- 
way Journal, Nov. 16, 1918. 

Maintenance of a Proper Heat Balance.—R. N. 
EHRHART.—The article describes hand and automatic 
control of exhaust steam from auxiliaries so that the 
quantity of exhaust steam available for feed-water 
heating may at all times be proportional to the load 
on the main units, thus preventing waste of exhaust 
steam at light loads—Power, Nov. 12, 1918. 

Industrial Coal Economy.—D. WILSON.—The writer 
bases this paper on the results of the general survey 
made for the coal controller, having traveled all over 
the world in connection with the scientific combustion of 
coal. He says: (1) that the efficiency information in 
most cases is inaccurate and it appears that many firms 
simply ask the boiler contractors or insurance com- 
panies what number they should multiply the coal ton- 
nage by to get the evaporation figure; (2) that close 
codperation between engineers and managers and the 
men who actually fire the coal is desirable; (3) that 
much good can be done with simple and obtainable ap- 
paratus (relatively few works possess even the pyrom- 
eter, draft gages, etc., necessary for intelligently con- 
trolling efficiency); (4) that arrangements should be 
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made for more accurately determining the actual steam 
consumption of the individual plants; (5) while the 
highest thermal efficiency is obtained from burning the 
highest quality of coal, the commercial economic results 
may be in favor of the low-grade fuel at works where 
it cap be obtained at a low price; (6) there is a con- 
siderable quantity of anthracite rubbly culm available 
for those who can use it. Anthracite fuel has a high 
calorific value, but it requires more draft to burn it, 
and a big allocation can only be made to firms which 
have ample boiler margin or special furnaces fitted 
with forced draft. Probably many firms could take a 
small percentage of this fuel to mix with the more 
bituminous fuel irrespective of the boiler margin or 
type of furnace.—London Electrician, Oct. 25, 1918. 

Calculation of Single-Phase and Three-Phase Lines. 
—J. R. Dick.—In this installment the writer extends 
the theory developed for single-phase transmission to 
the case of the three-phase cable. A comparison is 
made between the copper required for single-phase and 
three-phase lines. In the determination of voltage 
drop in the three-phase cable an approximation to the 
working current is attained. Numerical examples are 
given amplifying the theory.—London Electrician, Sept. 
27, 1918. 

Establishment and Exploitation of Condensing Ap- 
paratus.—CHARLES OETTINGER.—In central stations, the 
author holds, the condensing apparatus sometimes re- 
ceives insufficient attention either as regards its original 
method of installation or as regards its operation. 
Hence, especially where steam turbines are in use, losses 
result which may be considerable. In this article the 
author deals with the proper establishment of the con- 
densing apparatus, leaving its operation for a second in- 
stallment.—Revue Générale de l’Electricité, Oct. 26, 1918. 

Overloads in a Three-Phase Network.—E. PIERNET.— 
A discussion of the means by which the bad effects of 
an overload thrown on a three-phase network without 
the possibility of effecting modifications in the line car- 
rying it or in the step-up and step-down transformers 
can be remedied. These suggested remedies are, how- 
ever, the author says, merely expedients to be used in 
absolute necessity. The real solution lies in improving 
the power factor.—Revue Générale de VElectricité, Oct. 
12, 1918. 


Installations, Systems and Appliances 


Home-Made Water-Softening Plant.—H. D. ODELL.— 
{t was determined that the character of the boiler-feed 
water required softening, so a home-made water-soften- 
ing system was installed. The results, though at first 
unsatisfactory, owing to improper use of chemicals, 
were made satisfactory when a chemist was employed 
to formulate proper control. Data are given on the 
design of the system and the cost of softening water 
per 1000 gal. treated.—Power, Nov. 19, 1918. 

Electric Rolling-Mill Plant.—For the speed regula- 
tion of large three-phase motors, such as are used in 
collieries, rolling mills, steel works, etc., several methods 
are briefly described. Particular attention, however, is 
given to a method which, it is stated, satisfies all the 
conditions met with in general practice by connecting 
two induction motors in cascade. This arrangement has 
the very considerable advantage that it eliminates all 
commutators since the auxiliary motor is of the 
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squirrel-cage type and therefore the simplest and most 
reliable electrical machine which has ever been de- 
signed. The slip energy of the auxiliary motor is 
utilized since it is mechanically coupled with the main 
motor. The arrangement, however, only permits of a 
step-wise speed regulation, the steps corresponding with 
the synchronous speed of individual motors and the 
speed’ resulting from the fact that they are connected 
in cascade. An equipment of this type has been de- 
veloped by the Atelier de Construction Oerlikon, which 
has introduced the combination of cascade coupling with 
an arrangement for varying the number of poles of 
both the induction motors by means of pole change-over 
switches, and has obtained some very satisfactory re- 
sults. Data have been collected from the operation of a 
large piant working on this system in which speed con- 
trol and efficiency are considered at length.—London 
Engineer, Oct. 11, 1918. 

Methods for Determining Resistance Used for Start- 
ing Various Types of Motors.—B. W. JONES.—A simple 
method is given for determining the ohmic value of the 
resistance used for starting series, shunt and com- 
pound-wound direct-current motors and wound-rotor 
induction motors under various load conditions.— 
Power, Nov. 19, 1918. 


Electrophysics and Magnetism 

Analysis of Periodic Curves.—H. WEIss.—This article 
gives a detailed comparison of the methods of curve 
analysis of L. Hermann and §S. P. Thompson. It ap- 
pears that the two methods are essentially only two dif- 
ferent methods of carrying out the same mathematical 
process, and the question as to which method is the 
more practical depends on the particular curve to be 
analyzed.—Science Abstracts, Section A, September 
1918. (Abstracted from Soc. Int. Elect. Bull. 8, June 
1918.) 

Apparatus for Facilitating the Interpretation of 
Oscillograms Obtained with the Braun Tube.—G. C. 
TRABACCHI.—The difficulty of obtaining a photographic 
registration by means of a rotating mirror is discussed. 
A photograph of the new apparatus is given, and the 
working of it is described in detail. There is also a 
sketch showing the diagram of the primary current 
used with an X-ray (Corbino-Trabacchi model for direct 
current) apparatus, combined orthogonally with a suit- 
ably chosen sinusoidal current, and, on the right, the 
transformed tracing obtained with the apparatus de- 
scribed, in which the abscissas are proportional to the 
time.—Science Abstracts, Section B, September, 1918. 
(Abstract from N. Cimento, January-February, 1918.) 


Electrochemistry and Batteries 

The Ferro-Alloys—J. W. RIcHARDS.—It is quite 
commonly known that the addition of certain metals to 
steel greatly improves its qualities for special purposes. 
The customary methed of adding these metals to the 
steel is in the form of an alloy of the metal with iron, 
these ferro-alloys being now made almost exclusively 
in the electric furnace. This article describes the com- 
position of each of these alloys, the method of manu- 
facture and the properties imparted to the steel by the 
addition of each of the molten metals.—General Elec- 
tric Review, November, 1918. 

Electrodes for Electric Furnaces, Part 2.—JEAN 
EscarRD.—This installment of the series considers the 





‘ 
\ 


i- 





DECEMBER 14, 1918 


form, dimensions, grouping and composition of the elec- 
trodes and their arrangement in the various types of 
furnaces, the life, wear and protection of electrodes and 
electrode holders, cooling systems and methods of at- 
taching the connections. The article is concluded with 
a short description of some of the less common forms 
of electrodes, such as the tubular electrode and the 
hearth electrodes.—General Electric Review, November, 
1918. 

Electric Furnaces for the Production of Steel and 
Ferro-Alloys.—-J. A. SEEDE.—The writer briefly re- 
views the fundamentals of high-grade steel manufac- 
ture and gives a number of sound reasons to account for 
the superiority of the electric steel furnace over all 
other types. The article is concluded with descriptions 
and sketches of some modern designs of electric fur- 
naces, and numerous wiring diagrams are included, 
showing the electrical connections in common use— 
General Electric Review, November, 1918. 

Origin of the Line Spectrum Emitted by Iron Vapor 
at High Temperature-—G. A. HEMSALECH.—The re- 
sults obtained with thermo-chemical excitation, both in 
flame and furnace, have revealed a gradual progression 
in the development of the iron spectrum as the tem- 
perature rises, and between the limits of 1500 deg. and 
2700 deg. C. it should be possible, wherever this mode 
of excitation exists, to determine the state of tempera- 
ture from the degree of development of its spectrum. 
But whether one would be justified in deriving the 
state of temperature in an electrical source by extra- 
polating the values found for flames is not yet certain. 
—Philosophical Magazine, October, 1918. * 


Units, Measurements and Instruments 


Boiler and Furnace Testing.—RUFUS T. STROHM.— 
The author points out the necessity for testing steam 
boilers and gives in a simple manner a brief description 
of methods of measuring the various quantities in- 
volved. Analysis of the results is also indicated.— 
Bulletin No. 1, United States Fuel Administration. 


Telegraphy, Telephony and Signals 


Radio - Frequency Changers.—E. E. BucHer.—The 
author describes a frequency-multiplyihg transformer 
and points out its advantages over the radio-frequency 
alternators of either the Alexanderson or the Gold- 
schmidt type. This frequency-multiplying transformer 
consists of a transformer with ordinary primary and 
secondary windings, but with an added coil excited from 
direct current to such an extent that the core will be 
normally saturated when this direct-current circuit is 
closed. The exciting current in the primary will change 
the magnetism considerably only when in opposition 
to the magnetic effect of the direct-current circuit. A 
double-frequency current is thus induced in the sec- 
ondary. By the use of several of these transformers 
the frequency may be increased many times.—Wireless 
Age, November, 1918. 

Leeds Automatic Exchange.—The largest of the Au- 
tomatic Exchanges so far installed by the British Post 
Office was successfully brought into service on May 18, 
when the transfer to automatic working .of the sub- 
scribers on the Leeds Central Exchange was effected. 
After two months of service general satisfaction is ex- 
pressed over the rapid settling of the plans to a business 
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and efficient basis—Post Office Electrical Engineers’ 
Journal, October, 1918. 

Marconi’s Improved Radio Transmitter.——The ap- 
paratus developed by G. Marconi for the production of 
continuous oscillations by overlapping wave trains has 
proved most effective for long-distance communication 
at high power. It has done away with many of the 
intricate mechanical and electrical problems encoun- 
tered in the construction of radio-frequency alternators 
or arc transmitter systems. Moreover, it makes an ap- 
paratus capable of generating damped oscillations at 
any spark frequency desired.—Wireless Age, November, 
1918. 


Miscellaneous 


Phenomena of Water Hammer.—MAURICE GARIEL.— 
In a concluding article upon this subject the author puts 
in mathematical and graphical form his determination 
of the maxima of pressure from above or below upon a 
conduit when a floodgate or a hydraulic turbine gate is 
opened. He believes that his formulas will be of great 
assistance in the case of hydroelectric installations 
where the turbines are furnished with dischargers or 
deflectors and where in consequence water hammer be- 
comes an important consideration.—Revue Générale de 
l’Electricité, Oct. 5, 1918. 

Commonwealth Edison Company’s Plan for Recruit- 
ing Engineers.—W. L. ABBOTT.—A brief description is 
given of the method used by the Commonwealth Edison 
Company of Chicago for keeping the young engineering 
recruits under observation and for properly directing 
their energies with the idea of developing them for use 
in the company’s system. According to this plan, the 
engineering student spends his summer vacations with 
the company, giving part time to the training school 
and part time at the actual work, receiving some com- 
pensation during this period.—Paper read before So- 
ciety for the Promotion of Engineering Education, Oc- 
tober, 1918. 

Electrically Operated Railway Bridge.—Details are 
given of a railway bridge over the Trent River at 
Keadby on the Great Central Railway, which was opened 
in May, 1916. The bridge is described as a combined 
rai-way and highway Scherzer rolling-lift bridge. Its 
most remarkable feature is the rolling-lift opening span, 
which weighs over 2900 tons and is the largest in Great 
Britain, if not in the world.—London Electrical Times, 
Oct. 24, 1918. 

What the War Board Is Doing for the Industry.—The 
Electric Railway War Board, owing to its representative 
and authoritative character, has been able to establish 
cordial war-time relations with the governmental de- 
partments at Washington and is hopeful of securing 
federal relief for the electric railways. On behalf of 
the board P. H. Gadsden recommended the appointment 
of some kind of a representative body to act for the 
industry in peace time also.—Electrical Railway Jour- 
nal, Nov. 9, 1918. 

Symposium on the Conservation of Tin.—In this 
paper is a discussion of tin alloys such as are used for 
bearing metals, solders, bronzes ani substitutes. Con- 
siderable data have been compiled by the Bureau of 
Standards on the use of cadmium as a substitute for 
tin.—Chemical and Metallurgical Engineering, Nov. 1, 
1918. 





NEWS OF THE INDUSTRY 


Chronicle of Important Events and General Activities 
in the Technical, Commercial and 
Manufacturing Fields 


ELECTRIC SHIP PROPULSION AN 
ENGINEERING ACCOMPLISHMENT 


Secretary of the Navy in His Annual Report Speaks 
in Highest Terms of the Performance of 
the U. S. S. New Mexico 


In the annual report of the Secretary of the Navy, 
made public in Washington this week, it is announced 
that “the most striking engineering accomplishment 
during the year was the completion of the electrically 
propelled battleship New Mexico.” 

The result of the trials of this battleship, Secretary 
Daniels says, confirms the judgment of the department 
in adopting this type of machinery for the battle 
cruisers and marks an engineering advance which will 
affect battleship construction the world over. Electric 
propulsion had its inception in the navy, having first 
been applied in the collier Jupiter, where its superior 
advantages were so clearly demonstrated that the Bu- 
reau of Steam Engineering recommended it for adoption 
in the New Mexico and subsequent battleships, and still 
later in the higher-powercd battle cruisers. 

“It will be recalled that this decision of the depart- 
ment led ta the bitterest criticism, not only from engi- 
neers pecuniarily interested in other types of machinery, 
but also from others eminent in their profession who 
had no pecuniary interest, but who feared that we were 
embarking upon an experiment that would be fraught 
with national calamity. Despite the criticisrr of these 
eminent engineers, the decision of the Navy Depart- 
ment, supported by the judgment of the best electrical 
engineers in the country, was followed in the full con- 
viction that no mistake was being made. 

“The wisdom of this decision has been amply vindi- 
cated by the performance of the New Mexico, which has 
been tested in every way, her trials including many 
more than those specified in the contract. She has 
failed in none of them; the operation of her machinery 
has been highly satisfactory in every respect, and to- 
day, in this unique vessel, the United States Navy has 
a battleship which has no peer in the world’s navies, 
not only for economic propulsion and less liability to 
serious derangement, but for her military superiority 
in greater maneuvering power and increased under- 
water protection. 

“As so often before, American ingenuity and inven- 
tive skill now lead the world in the propelling machinery 
of battleships. To the vision and the wisdom of Rear 
Admiral Griffin, chief of the Bureau of Steam Engi- 
neering, and his able assistants, who gave approval to 
this new method of propulsion, the idea first fully tried 
in the Jupiter upon plans of W. L. R. Emmet, a Naval 
Academy graduate and member of the Naval Consult- 
ing Board, the world owes this successful revolution in 
the propulsion of the biggest fighting ships.” 
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SAN FRANCISCO’S MUNICIPAL 
HYDROELECTRIC PROJECT 


One Million of Hetch Hetchy Bonds Sold and Effort 
Will Be Made to Complete Work as Far as 
Moccasin Creek Power Plant 


On Dec. 9 San Francisco closed the sale of $1,000,000 
of Hetch Hetchy bonds to the Anglo and London-Paris 
National Bank. The purchaser also took an eight- 
month option on the remaining $8,000,000 of 43 per 
cent bonds now authorized for sale. The transaction 
was at par with accrued interest, and the bonds run 
serially and begin to mature July 1, 1920. 

The $1,000,000 to be immediately available will pro- 
vide funds for the prosecution of the work at full speed 
and will cover construction costs during the next six or 
eight months. The $8,000,000 would cover the construc- 


tion of the dam and the first section of the aqueduct. 

An effort will be made to complete the work as far 
as the Moccasin Creek power development as soon as 
possible so that the 66,000 hp. to be generated there 
will be available for the city’s use. 


RESOLUTIONS AFFECTING 
UTILITIES | 


At the Reconstruction Conference of War Service 
Committees held in Atlantic City, N. J., last week 
the following resolutions dealing with public util- 
ities and water power were adopted: 


. PUBLIC UTILITIES 

Public utilities have faced different problems, 
which have been accentuated by conditions arising 
out of war. The development and efficiency of such 
a utility as local transportation has immediate im- 
portance for every community. It is recommended 
that the Chamber of Commerce of the United 
States should appoint a committee to investigate and 
study the question of local transportation as it re- 
lates to the control of rates and service, franchises, 
taxes, the attraction of capital into the business 
and such other questions as the committee may find 
pertinent. Such a committee should report its recom- 
mendations to the board of directors of the national 
chamber, and the board should deal with them in 
accordance with the established procedure. 


WATER POWERS 

Industrial activity is dependent upon the available 
supply of power. A bill which would affect the 
development of hydroelectric power upon waterways 
and lands which are subject to federal jurisdiction 
is now before a committee of conference between 
the two houses of Congress. It is important in 
the public interest that federal legislation on this 
subject should be enacted without further delay. 
We accordingly urge that the conference committee 
arrive at an acceptable form of legislation in season 
for enactment at this session of Congress. 
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ELECTRICAL SUPPLY JOBBERS 
DISCUSS GENERAL BUSINESS 


Manufacturers Also Participate in Considering Reports 
of War Service Committees and General 
Good of Industry 


With representatives of manufacturers, central sta- 
tions and contractors and dealers in attendance, the 
Electrical Supply Jobbers’ Association introduced suc- 
cessfully the policy of open meetings at its convention 
in the Statler Hotel, Cleveland, on Monday, Tuesday 
and Wednesday of this week. 

Chairman Franklin Overbagh, in welcoming the 
representatives of other branches of the industry, 
said that the innovation had been begun following 
suggestions from various sources and emphasized its 
particular importance at a time when many problems 
are faced. As part of the meeting was given to con- 
sideration of the work of the war service committee 
of the electrical jobbing industry, the jobbers, who, 
though not members of the association, were interested 
in the activities of that committee, were also asked to 
be present. 

W. E. Robertson of Buffalo, N. Y., as chairman, re- 
viewed the war service committee work. When the 
committee appeared before Judge E. B. Parker of the 
Priorities Division of the War Industries Board it had 
proxies from eighty-seven jobbers in addition to those 
of the association members. It had anticipated that 
it would be asked whether it represented the entire 
industry. It was anxious to be relieved of the neces- 
sity of making detailed monthly reports by the tenth 
of the month and to be allowed to adopt pledges of 
compliance with the board’s program. 


War SERVICE OF JOBBERS 


Taking the position that the jobbers were as much 
interested in winning the war in as short a time as 
possible as any other group of citizens, the committee, 
said Mr. Robertson, showed the value of the service 
which it renders, a service to the industry and to the 
government itself which no single manufacturer or all 
manufacturers combined could render. For instance, 
one jobber in Chicago received an order from the 
Quartermaster’s Department amounting to $780 and 
consisting of 110 items made by 63 manufacturers. 
The goods were delivered out of stock. Another order 
from the Aviation Section talled for goods made in 
Washington State, Indiana, Pittsburgh, Pennsylvania, 
Virginia and the Carolinas and other miscellaneous 
items. It was for rush work, the goods were delivered 
the following morning, and the work went on. 

Showing how the claims of the jobbers for priority 
recognition, the use of the pledge form and responsi- 
bility for policing the industry were accepted, together 
with the request for maintenance and replacement of 
stocks, Mr. Robertson touched on the importance of 
the jobbing industry. It has stocks of $40,000,000, 
he said, and is doing an annual business of over $300,- 
000,000. 

F. B. Eaves of the Bryant Electric Company, who 
was in the organization of Walter Robbins, chief of 
the Electrical and Power Equipment Section of the 
War Industries Board, said that many war service 
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committees which were designed to serve between 
the government and their industries failed to secure 
recognition. He said that 218 actual jobbers’ certifi- 
cates were issued and mentioned the work done by 
representatives of other electrical manufacturing com- 
panies who served in the organization of the board. 

E. Donald Tolles presented a resolution which was 
passed, expressing recognition by the war service 
committee with gratitude of the codperation and as- 
sistance rendered by the electrical manufacturers’ war 
service committee, further stating in the preamble 
that particular and singular aid was rendered by 
Clarence L. Collens, 2d, of the Reliance Electric & 
Engineering Company of Cleveland, in his capacity as 
chairman of one of the divisions of the manufacturers’ 
committee and recording appreciation of the patient, 
thorough and highly unselfish aid rendered to the elec- 
trical jobbing industry by Mr. Collens. 

F. M. Bernardin, temporary chairman of the war 
service committee during the United States Chamber 
of Commerce convention at Atlantic City last week, 
reported on the three groups of that convention which 
specially affected the jobbing industry—iron and steel, 
wholesale and retail distribution, and public utilities. 


EFFECTIVENESS OF MANUFACTURERS’ ORGANIZATION 


Clarence L. Collens, 2d, who talked at the afternoon 
session Monday, said that the results accomplished in 
the last year show the effectiveness of organization 
He spoke of the rearrangement of steam-turbine manu- 
facturing schedules to meet War Department transport 
needs and of the rapidity with which arrangements 
were made to manufacture a self-contained submersible 
pump of special design. He mentioned the rigid de- 
velopment of priority regulations and added that all 
could breathe a sigh of relief that they are no longer 
necessary. In outlining the achievements of the period 
Mr. Collens referred to the knitting together of all 
branches of the industry for coéperative effort. The 
war, he said, has democratized industry. Each war 
service committee absolutely represented every unit or 
showed that it had given that unit opportunity to 
codperate in the work. Moreover, the practicability 
and desirability of a working codperative arrangement 
between the government and business has been proved. 
In the past the government felt that no two competitors 
could get together on anything without plotting some- 
thing against the public interest. The work done by 
the war service committees has been exceedingly help- 
ful in removing that opinion. Mr. Collens said that 
the electrical industry is exceedingly fortunate in that 
Walter Robbins has been asked by Secretary of Com- 
merce Redfield to act as one of his personal advisers in 
future relations between the industry and the Depart- 
ment of Commerce. 

The new world, Mr. Coilens declared, is purged to 
a large extent of motives of self-interest, avarice and 
greed, and manufacturers ought to do everything they 
can to promote codperative business associations under 
proper government control. The war is practically 
over, he said, but codperative action between competi- 
tors under the proper government control, especially as 
it was developed in the last year under the War In- 
dustry Board, has just begun. 
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A symposium on business conditions and the outlook, 
in which many members participated, occupied a large 
part of the afternoon session. W. E. Robertson of 
Buffalo, who spoke optimistically, said that the first 
new business would be from central stations extend- 
ing lines to dispose of energy not needed for munitions 
manufacture and from development of the household 
appliance business. 

John J. Gibson, manager supply department Westing- 
house Electric & Manufacturing Company, made an 
address on Tuesday morning on price differentiation on 
a basis of quantity and service. Much discussion fol- 
lowed which served to bring out the importance of 
warehouse and other jobbers’ service as a factor in 
price. 


DANGERS OF GOODWIN PLAN 


In his address on inherent dangers of the Goodwin 
plan from a jobbing standpoint, W. E. Robertson gave 
the following as his definition of the plan: The Good- 
win plan, he said, is the result of a belief on the 
part of W. L. Goodwin that in recognizing the service 
rendered by the jobber and contractor as essential and 
economical channels of distribution in bringing the 
products of the electrical manufacturer to the user, it 
follows that proper codperative steps should Se taken 
to insure to the jobber and contractor fair and certain 
compensation for the service rendered, and that through 
the elimination of duplication in effort and waste in 
method this result can be obtained without raising 
the price to the user or limiting the opportunity of the 
manufacturer in supplying an existing demand or creat- 
ing a larger or new demand. 

Although indorsing the educational features of the 
Goodwin movement, Mr. Robertson said that the strong- 
est supporters of the entire plan are the electrical 
contractors, who suffer most from the evils complained 
of and see in it a chance not only to profit by the 
elimination of these evils particularly applicable to their 
business of contracting but also to gain the profit to 
be derived from suddenly acquiring a large volume of 
profitable business in the field of merchandising without 
having earned it. 

Other obstacles are the danger of infraction of the 
laws and the danger that the strike or the boycott 
would be invoked against any manufacturer or jobber 
who refused to follow the plan or who sold other than 
through the agreed channels, as, for instance, to in- 
dustrial plants. There is also the danger, he said, that 
the almost certain annual increase in business due to 
the steady progress of the industry would be jeopardized 
by disturbance of the channels of distribution. 

Mr. Robertson emphasized that he felt that it would 
be to the advantage of jobbers to codperate in the 
continued effort to establish contractor-dealers who 
would sell to domestic consumers, and he thought that 
this advantage warranted the expenditure of a reason- 
able amount of time and money. 

At the Tuesday afternoon’s session a paper by T. I. 
Jones, general sales agent of the Brooklyn Edison 
company, was read by M. S. Seelman, Jr. E. W. 
Rockafellow called attention to this as the first time in 
the history of the jobbers’ association that an address 
had been made before it by a representative of the 
central-station industry. 


ELECTRICAL WORLD 


VOL. 72, Ne. 24 


The paper described the policy and methods of the 
Brooklyn company. It expressed the opinion that sale 
of appliances on a proper merchandising basis with a 
fair profit according to local conditions is the only 
course that can be adopted to produce the greatest sale 
of energy, the greatest number of houses wired and 
the greatest development in the industry. 

In the discussion it was suggested that special sales, 
if conducted, should be held in off-seasons, following the 
practice of the department stores in holding fur sales, 
for instance, in summer, not in winter. 

W. L. Goodwin made an extended talk favoring his 
plan. He laid stress upon the importance of coéperation 
between all branches of the industry and upon the pos- 
sibilities for development of the contractor-dealer. He 
said that there are 200,000 contractor-dealers, who can 
become successful factors in merchandising. 

On Tuesday evening a peace celebration dinner was 
held at the Hotel Hollenden. 


PUBLICITY PLANS 


A. M. Little, chairman publicity committee, pre- 
sented its report on Wednesday morning. He outlined 
the plan of publicity which it is proposed to follow 
in 1919 to make clear the economic essential character 
of the jobbing industry. The association authorized 
the expenditure of not to exceed $12,000. 

Mr. Little explained in some detail the plans of the 
committee, and they were discussed fully and indorsed 
by the association. It is desired to make plain to all 
elements of the industry the exact function of the 
association and the jobbers’ service rendered by its 
members. The campaign plan will point out the extent 
of the business and stocks of the jobbers, the thorough- 
ness with which the entire consuming field in the United 
States is covered, the diversity of supplies furnished 
without delay, the value of the jobbers’ service in creat- 
ing new business, and, in fact, the whole economic com- 
mercial advantage arising from the established position 
of the jobbing industry. 

H. F. Thomas, chairman, presented the report of the 
uniform accounting committee. The report was ap- 
proved, and it was recommended that members install 
the system on Jan. 1, 1919, or at the end of the fiscal 
year. So far as was practicable the system follows 
that of the electrical manufacturers, which was approved 
by the Federal Trade Commission. 

E. W. Rockafellow, chairman of the rubber-covered 
wire committee, called attention to the presence of J. 
N. Shreve of the Electric Cable Company. Considerable 
discussion, in which Mr. Shreve and a number of mem- 
bers participated, took place on wire. In the interest 
of conservation and the reduction of stocks it was 
recommended that the manufacture of double-braid and 
duplex wire be discontinued in sizes Nos. 8, 10, 12 
and 14 and that No. 15 be not put on the market. This 
resolution will be brought to the attention of the wire 
and cable war service group committee, which has been 
developing a conservation program under direction of 
the War Industries Board. 

The association will carry on work for the reduction 
of unnecessary stocks as conducted through its war 
service committee and to promote conservation through 
elimination of unnecessary types. 
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Engineering Educators Convene at Boston 


We.come to British Educational Mission and Discussion of the Lessons of the War for Technical 
Instructors Features of Meeting—Broader Training for Engineers and Necessity 
for Greater Thoroughness in Professional Preparation Urged 


WV yiTH the members of the British educational 
mission to the United States as guests and the 
problems of war and reconstruction periods at 

the forefront of discussion, the Society for the Promo- 

tion of Engineering Education held its twenty-fifth 

anniversary convention at Boston on Dec. 6 and 7. 

The occasion was one of the most enjoyable in the 

history of the society. The victorious conclusion of the 

war and prospects of an early strengthening of relations 
between educational institutions in the United States 
and Great Britain were dominant notes in the pro- 
ceedings, and the sessions were marked by a new 
appreciation of the importance of broadening and deep- 
ening the training of the engineer. The desirability 
of capitalizing some of the benefits of military dis- 
cipline for permanent use in character building by 

undergraduate students was generally recognized. A 

special session devoted to research prospects united the 

members and delegates in asking that federal support 
be given to a comprehensive and constructive program 
certain to aid the United States in maintaining its new 
place in world leadership and to facilitate its economic 
progress. 

INTERNATIONAL AMENITIES 


At the opening session, held at the Massachusetts 
Institute of Technology, Cambridge, President John F. 
Hayford of the society and President Richard C. Mac- 
laurin of the institute welcomed the British educational 
mission and other delegates. The society has grown 
since 1893 from a membership of 150 to 1500, repre- 
senting over 200 educational institutions and including 
thirty-two members from Canada, seven from Australia, 
four from India and two from England. Its problems 
have always been viewed broadly, seeking the profes- 
sional outlook and offering expert knowledge to the 
world. in preference to the skill characterizing trade 
instruction and competence. Responding, Dr. Arthur 
E. Shipley, F.R.S., vice-chancellor of the University 
of Cambridge, England, expressed the pleasure of the 
British mission in attending the convention and sketched 
briefly the changes wrought by the war upon English 
schools. At Cambridge all members of the engineering 
school went away and the buildings were temporarily 
utilized for war purposes. The losses of young men at 
the front are scarcely realized on this side of the 
Atlantic. The English schools contributed with might 
and main to the technical side of the war as well as 
to combat activities. These institutions are now en- 
deavoring to perform the service of special short courses 
to men in khaki, and because of their proximity to 
the continent they are in an excellent position to be of 
real use. Men in the service taking such courses can 
be returned to the military zone in from twenty-four 
to forty-eight hours. Closing, Dr. Shipley said that 
getting to understand one another internationally means 
far more than a league of nations and expressed his 


opinion that the ties of friendship now existing between 
the United States and Great Britain will be perpetual. 

Addresses were also made by the Rev. Edward Mew- 
burn Walker of the University of Oxford, Sir Henry 
Miers, F. R. S., vice-chancellor of the University of 
Manchester, and Dr. John Joly of Trinity College, Uni- 
versity of Dublin. 

International friendship and the solidarity of educa- 
tional interests between Great Britain and the United 
States were voiced at a dinner given in honor of the 
British mission on Dec. 6 at the Hotel Brunswick, when 
addresses were made by President Hayford, Dr. William 
T. Sedgwick of the Massachusetts Institute of Tech- 
nology, Sir Henry Miers, Dr. Joly, President Matheson 
of the Georgia Institute of Technology, and Dr. A. E. 
Kennelly of Harvard University. 


WaAR’S EFFECT ON ENGINEERING EDUCATION 


At the session on Dec. 7 the opening address was 
upon “The Effect of the War upon Engineering Educa- 
tion in the United States,” by C. R. Mann, Massa- 
chusetts Institute of Technology. Dr. Mann believed 
that the Students’ Army Training Corps experiment 
lasted too short a time for the deduction of lessons 
from its work and stated that the war has as yet had 
little or no effect upon engineering education, although 
it has disorganized thinking’ and schools alike. The 
colleges and universities have done their utmost to meet 
the demands of the government, even when such de- 
mands were very irksome. Thus, the universities were 
asked to prepare a large number of men to be mechanics, 
and the work was handled with a will. The training 
of civilians to become soldiers was a problem of less 
difficulty than the production of sufficient men to handle 
the problems of supply. The selective service law ac- 
complished remarkable results, but there was serious 
delay in the provision of ships, clothing, guns and 
ammunition. A satisfactory schedule of national pre- 
paredness must include at least a potential organiza- 
tion to meet the industrial needs of the country in time 
of war. To prepare men for work as engineers in 
meeting these industrial problems under war conditions 
it is necessary to anticipate requirements. Accurate 
definitions of the work to be accomplished are neces- 
sary, with intensive training toward the specific end 
and the introduction of military organization and 
discipline. The highest value of military training is 
the discipline it imposes upon the individual, resulting 
in improved coérdination, “attack” upon the task ahead 
and obedience to duty. Humanistic studies are essen- 
tial for both technical and trade education. Dr. Mann 
said that the war issues course is well worth developing 
for wider application than was originally planned. The 
national needs are no less pressing now than they were 
a few months ago. The public is ready to expend large 
sums of money for education if its results and value 
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can be demonstrated. In closing, Dr. Mann referred 
appreciatively to the work done by the army authorities 
in making intelligence tests of soldiers and to the 
coéperative publication of reconstruction material taken 
in hand by the World Peace Foundation and American 
Society for Historical Research. 


TRAINING ENGINEERS FOR THE ARMY 


Maj.-Gen. William M. Black, chief of engineers, 
United States Army, outlined the duties of the military 
engineer in active war service and under peace condi- 
tions. In war military engineers are classified as com- 
bat and non-combatarnt engineers. Both classes are 
equally essential, but in combat troops officers and “‘non- 
coms” are selected primarily from the military viewpoint. 
Non-combatant engineers are selected on the basis of 
their work in civil life, their rank corresponding in a 
general way to their grade in business or profession. 
These men are largely concerned with the “S.O.S,” or 
Service of Supply. The combat engineers, as their class 
implies, are liable to be under fire frequently, and their 
duties may extend from the most advanced positions to 
the bases. 

The engineering profession responded most patriot- 
ically to the country’s call, General Black stated with 
appreciation. Many specialists offered their personal 
services for work in their own fields, but it was neces- 
sary to explain that valuable as expert knowledge and 
ability are in warfare, the highest degree of all-around 
ability in engineering is demanded for combat service. 
Maximum versatility and not one-sided specialization 
is required. The tasks which must be done include, for 
example, the organization of a line for defense, in- 
volving the consolidation of trenches, construction of 
communication trenches, proper drainage, sanitation, 
communication, etc.; the clearing and placing of ob- 
stacles (not a good life-insurance risk), the securing 
of the maximum effect from a minimum quantity of 
explosive; the provision and maintenance of road and 
railway facilities immediately after a rush forward, 
including building of new lines, reconstruction and re- 
organization work, with traffic regulation. In many 
parts of France the only road-building material avail- 
able in the war zone was obtained from demolished 
buildings. Mining operations combine both the civil 
risk and the military risk; the operation of lighting 
and power plants, construction and installation of ma- 
chinery and lines, with fireproofing and shell-proofing 
work, all fall upon the engineer’s shoulders, besides 
water supply, sewerage, local illumination and other 
problems. 

A working knowledge of the general principles of an 
engineering practice in all branches is essential for 
the army engineer, the speaker said. In peace times 
civil works provide valuable professional practice. Such 
works in the experience of a typical army engineer cov- 
ered the construction of locks and dams on the Ohio 
River, river regulation, improvement of a bar along 
the coast, sea wall and groins for coast protection, 
harbor development and improvement, with pile driving, 
hydraulic dredging, etc.; the sanitation of a large city 
after 500 years’ of neglect; lighthouse construction, 
water and sewerage systems, fortification work, water- 
power development, wharf construction, canal design 
and construction, and acting in an advisory capacity to 
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the government with respect to possible encroachments 
upon navigation facilities. 

In a brief discussion of General Black’s address, Prof. 
J. C. Olson of Rensselaer Polytechnic Institute, Troy, 
N. Y., contended that the use of the military method 
in education does not encourage originality or inven- 
tive faculties, and maintained that engineering educa- 
tion should not lose sight of the importance of produc- 
ing technical specialists. The speaker deprecated the 
production of engineers with too much all-around train- 
ing. Prof. M. I. Pupin, Columbia University, New York, 
said that he had found a West Point graduate far ahead 
of others in usefulness in certain research work, and 
he felt that military discipline was of great value and 
that American universities are deficient in the matter 
of disciplinary emphasis. A born inventor, said Pro- 
fessor Pupin, will work along the lines nature intended, 
regardless of obstacles. The speaker strenuously ob- 
jected to the training of specialists inside the walls of 
the engineering school. Fundamentals are the impor- 
tant thing. President Matheson of Georgia “Tech” re- 
ferred to the intensive application resulting from the 
war motive in aviation students and said that the les- 
sons of heroism and self-sacrifice should not be lost now 
that the war is over. F. L. Bishop, University of Penn- 


sylvania, and C. R. Dooley, Pittsburgh, Pa., also spoke 
upon the value of discipline, the former favoring spe- 
cialization after receiving a general training. 


Now Is THE TIME TO ENCOURAGE AND SUPPORT RESEARCH 


That the time has arrived to urge federal support 
of research and to plan for its development along com- 
prehensive lines was the unanimous opinion of a session 
devoted to this subject, at which President Maclaurin 
occupied the chair. In opening the discussion, Dr. Mac- 
laurin emphasized the importance of bringing the mat- 
ter before Congress with a united front and said that 
the country should now make adequate provision for 
science in all its branches, aiming at a great federal or- 
ganization comparable to present government depart- 
ments. Such a policy is absolutely necessary to the 
progress of the nation. He then described the main 
features of the Smith-Howard bill, now before Con- 
gress, under which $15,000 per year and ultimately $30,- 
000 would be appropriated for research in each state 
and distributed through the state legislatures. 

For the National Research Council, Professor Pupin 
suggested that the Smith-Howard bill might well be 
amended to provide for the distribution of the federal 
aid through a committee of five scientific men in each 
state, to be appointed by the governor or legislature. 
There should be a general federal agency to keep track 
of the work as a whole, with adequate records, etc., but 
without detail control. The Bureau of Standards is 
fitted to do this, but it is doubtful whether it would be 
wise to grant any single government bureau so much 
power in excess of that possessed by other bureaus. 
President W. M. Riggs of Clemson College, South Car- 
olina, favored the Smith-Howard bill. A long discussion 
followed, leading finally to a unanimous resolution in 
favor of federal aid for research with the widest possi- 
ble measure of codperation, and this action was in- 
dorsed at the main meeting. Prof. W. S. Franklin, 
Massachusetts Institute of Technology, contended that 
the time is ripe for establishing such conditions that a 
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young man desiring to make research his life work 
might be trained for such professional service. It was 
pointed out by other speakers that an appropriation of 
$1,500,000 per year for research in a country like the 
United States is far too small for the opportunities 
waiting to be utilized. Various other national organi- 
zations are considering this matter, and early action 
by Congress is to be sought. During the discussion it 
was pointed out that there are certainly six institutions 
in this country which should be granted at least $100,- 
000 a year each for research, in proportion to their fa- 
cilities and staffs. President W. O. Thompson of Ohio 
State University urged the importance of encouraging 
state aid to research as well as federal assistance. 


ENGINEERING EDUCATIONAL PROBLEMS 


At the final session a general discussion took place 
as to educational methods. The principal points empha- 
sized were the amazing speed and success of military 
training under the selective service law; that the pa- 
triotism of peace must succeed the patriotism of war 
among students; that theoretical instruction must fall 
within understandable range of practice, and that in- 
ventive adaptability to meet immediate problems is not 
necessarily antagonistic to military training methods. 
Among the speakers were Dr. C. R. Mann, Prof. A. L. 
Williston, Boston; Maj.-Gen. W. M. Black, U. S. A.; 
President V. C. Alderson, Colorado School of Mines; 
Prof. J. C. Olson, and Prof. C. F. Scott, Yale Uni- 
versity. 





PROBLEM OF ELECTRIFICATION 
OF STEEL-PLATE MILLS 


Practical Aspects of Motor Applications Discussed 
Before Philadelphia Section of the Association 
of Iron and Steel Electrical Engineers 


The Philadelphia Section of the Association of Iron 
and Steel Electrical Engineers met at the Engineers’ 
Club, Philadelphia, on Dec. 7. D. M. Petty, superin- 
tendent of the electrical department, Bethlehem Steel 
Company, president-elect of the Association of Iron 
and Steel Electrical Engineers and at present chairman 
of the Philadelphia Section, was in charge of the meet- 
ing, and the principal speaker of the evening was G. 
E. Stoltz of the general engineering division, Westing- 
house Electric & Manufacturing Company, whose topic 
was “Electrically Driven Plate Mills.” 

Mr. Stoltz approached the subject from the stand- 
point of the importance of plate production as a factor 
in the development of the merchant marine and out- 
lined the problem of the electrification of the plate 
mill in its practical aspects, which include the selection 
of the size and type of the motor, of the control and 
of the flywheel, no one of which can be determined 
without a proper consideration of the other two. 

In his discussion of these phases of plate-mill elec- 
trification Mr. Stoltz explained in detail the important 
differences between the mill equipped with high-speed 
direct-driven motors and the low-speed-geared equip- 
ment, touching on the use of the reversing motor in 
connection with the Ilgner system of control, the in- 
creased cost of the last being shown to be offset, in 
general, by its simplicity of operation and the time 
saved in the reduction of the interval between passes. 
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The importance of the flywheel was discussed at length 
from the standpoint of its value and applications to 
the characteristically intermittent and variable load 
of such mills. 

A point which is perhaps not always appreciated 
is the desirability of arranging the control so that 
the flywheel shall not give up its energy until the 
motor is fully loaded, and in this connection the use- 
fulness of the notching-in relay and the liquid slip 
regulator was explained. An analysis of the latter in 
conjunction with the scheme of magnetic control, based 
on curves for each system, was used as the basis 
for the conclusion that the liquid slip regulator is best 
suited to this type of drive. 

In discussing the type of drive, the scheme of placing 
the flywheel effect in the rotor of the motor itself 
through the use of large-diameter rotors was pointed 
out, and the need was emphasized of liberal bearing 
surfaces where flywheels are mounted on the same shaft 
with the motor as a preventive against sagging of the 
motor rotor due to the stresses caused by the heavy 
flywheel. As an alternative the suggestion was made 
that the flywheel may well be placed on a shaft separate 
from that of the motor. The peripheral speeds of 
the flywheel and the attendant mechanical stresses 
limit cast-steel wheels for such service to about 12,000 
ft. (3650 m.) per minute for peripheral speeds for 
the usual r.p.m.’s corresponding to a diameter roughly 
of 24 ft. (7.3 m.), the latter being one of the dimen- 
sions quoted. Plate wheels are operated on the order 
of 25,000 ft. (7600 m.) per minute peripheral speed 
and may thus be of smaller diameters when operated 
with even higher r.p.m.’s. 

In the selection of the motor, 60 cycles was used as 
the illustration, and the choice was based on efficiency, 
power factor, cost and weight. The cost of gearing 
‘was shown to be an important factor in the high-speed 
motor equipment and should be included in such cost 
figures. Lack of reliable gearing was shown to have 
been one of the limiting factors in the past in the 
use of high-speed motors, but the speaker emphasized 
his belief that with the further development in high- 
class gears high-speed 60-cycle motors will ultimately 
be the choice for such equipments. It was pointed 
out that caution must be exercised in comparing the 
horsepower required in the motor for such a mill with 
that of engine drive, as the latter often falls short 
of the tonnage it is capable of producing. 


INCREASED TONNAGE THROUGH ELECTRIC DRIVE 


Among the important data cited by Mr. Stoltz was 
that of the increased tonnage output of motor-driven 
mills in comparison with engine drive, the tonnage 
usually being based upon the charged weight rather 
than the finished weight, owing .to the variable item 
of scrapped material deducted from the former to give 
the latter. Figures ranging from 18 kw.-hr. to 31 
kw.-hr. per ton of charged weight for the main drive 
of plate mills were given, an approximate average of 
about 25 kw.-hr. being apparent from the figures sub- 
mitted. Equivalant kilowatt-hours per ton of charged 
weight for engine-driven mills ranged from 65 to 171, 
which makes very evident the saving in energy con- 
sumption for the motor drive. The two outstanding 
advantages which may be claimed for the motor-driven 
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.nill are therefore the material economies in power 
‘onsumed and the increased tonnage per month made 
possible. 

The discussion of Mr. Stoltz’s paper was participated 
in by representatives of the Allen-Wood Iron & Steel 
Company, Midvale, Sparrows Point, Md., and the 
Bethlehem Steel Company, emphasis being placed on 
the importance of employing a sufficiently large motor 
for such mills and of having an adequate supply of 
power available from the driving units. R. B. Gerhart 
cutlined experiences with General Electric Company 
25-cycle motors and the low interval between the passes 
in the Sparrows Point plant. The higher power factor 
with comparatively low-speed 25-cycle motors in com- 
parison with 60-cycle motors operated at the same speed 
was advanced as a point favorable to the lower fre- 
quency and tending to eliminate one of the objections 
to the 60-cycle equipment at low speeds. Mr. Gerhart 
gave a figure of 50.4 kw.-hr. per ton of charged weight 
as the gross power consumption for the auxiliaries in 
a given plate mill, this, of course, to be added to the 
power consumption of the main drive in each case. 

Other views included practical difficulties sometimes 
experienced with the notching-in relays and the tend- 
ency displayed now and then by the operator to depend 
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on fixed resistance in the rotor circuit even where 
relays formed part of the equipment. Comment favor- 
able to mounting the flywheel on a shaft separate from 
that of the motor was made. 

Mr. Stoltz in closing the discussion mentioned that 
the iron and steel industry electrical load represents 
about 8 per cent of the entire industrial load of the 
country and called attention to the increasing desir- 
ability of tying in several plants electrically and the 
corresponding advantage often felt in having all equip- 
ment 60-cycle. He added emphasis to his former state- 
ment that the future prospects strongly lean to the 
adoption of 60-cycle equipment, and that with a high 
class of gearing for avoiding some of the gearing 
difficulties experienced in the past there is no reason 
why rather high-speed 60-cycle motors should not be 
generally employed. He cited cases where the notching- 
in relays were giving good service under actual oper- 
ating conditions. Of the two advantages of the motor 
as compared with engine-driven mills, the increased 
tonnage of the former was advanced as probably being 
of greater importance than the saving in energy con- 
sumption, although the latter, owing to the magnitude 
of the power used for these mills, is an item which 
deserves the most careful attention. 
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CONSERVATION AND ECONOMY 
RECONSTRUCTION THEMES 


Public Utility Group at Chamber of Commerce Meet- 
ing Commends Those Employers Who Re-employ 
Men Who Had Gone to War 


Conservation and development of great national re- 
sources, constructive use of capital, conservation of the 
electric railways in the interests of the public, thrift 
and economy and the reémployment of the returned sol- 
diers and sailors were the outstanding features of the 
series of meetings held by the public utility interests 
during the reconstruction conference of the United 
States Chamber of Commerce last week at Atlantic City. 
The’ meetings were attended by about sixty leading rep- 
resentatives of the electric lighting, electric railway and 
gas interests of the United States. KE:ncouragement for 
the future was expressed by all those present. At the 
first of the series of meetings P. H. Gadsden, chairman 
of the war board of the American Electric Railway As- 
sociation, dwelt at some length on the imperative nced 
of increased returns on the investment in electric rail- 
ways, if the roads are to give adequate service, and sug- 
gested as a remedy standard franchises based upon the 
essential nature of the service and mutuality of inter- 
est of the public and the railways. 

On motion of Mr. Gadsden a resolution was adopted 
recommending that a committee be appointed by the 
Chamber of Commerce of the United States to study 
the question of local transportation as relates to rates, 
franchises and investment and report its recommenda- 
tions in the manner provided for in the constitution of 
the Chamber of Commerce. This resolution was 
adopted by the entire conference at the last session. 

Running through various technical addresses a dis- 
tinction was drawn between the serious conditions of 
the street transportation systems of the country and 
the relatively good conditions of the electric light and 
power plants. 

J. B. McCall, president of the Philadelphia Electric 
Company, spoke at the opening session optimistically of 
the future of public utilities. He also stated that the 
800 employees of his company who had gone to war, 
nearly all of whom ‘were in service abroad, would find 
instant employment on their return. On motion of J. 
W. Lieb, vice-president of the New York Edison Com- 
pany, a resolution was unanimously adopted favoring 
similar action on the part of all industrial corporations. 

The importance of gas in war service was outlined 
by W. H. Gartley of the United Gas Improvement Com- 
pany, Philadelphia. 

The necessity of favorable water-power legislation 
was brought to the attention of the conference in the 
first meeting by J. W. Lieb, Calvert Townley and H. L. 
Doherty: This discussion was crystallized by W. W. 
Nichols, Allis-Chalmers Company, in a resolution sub- 
sequently adopted by the entire conference. Mr. Nichols 
urged that the development of our resources for power 
would make it possible for America to meet world com- 
petition in world markets. 

Mark Requa of the Fuel Administration, speaking 
at one of the later meetings, pointed out that our in- 
dustries were on a basis to export as never before. 
“America,” he said, “must compete with economy and 
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thrift in Europe. Trade will be controlied only by sat- 
isfactory service and terms, acting under a just ad- 
ministration by a league of nations.” Government su- 
pervision in some form, Mr. Requa believes, is inevit- 
able, but government sup@rvision must be on such a 
basis that it will leave industry to execute the plans 
agreed upon. 

Mr. Requa offered as a solution of our national prob- 
lems, first, a principle of a national budget; second, that 
members of the Cabinet sit in the House of Representa- 
tives and be answerable to the House of Representa- 
tives for their actions, and third, that a United States 
Board of Trade embued with the dignity of the Supreme 
Court be established as a method of proper government 
supervision. 


OHIO UTILITY OPERATORS 
STRIVE FOR GREATER ECONOMIES 


The Coal Situation and Future Success of Public 
Utilities Make Saving in All Directions 
Impcrative 
The committee conferences of the Ohio Electric 
Light Association are again in full swing for the 
winter season, the first gatherings having been held 
at Cincinnati on Dec. 10, 11 and 12. The committees 
which met on the three successive days were respectively 
those on station operating, new business and trans- 
mission and distribution. From all of the sessions 
it was evident that the optimistic spirit which always 
characterized central-station meetings in pre-war days 
had not been lost. In general, all Ohio companies are 
preparing for a very active period in the years just 
ahead. Business will be sought in an aggressive man- 
ner, and lessons learned from the war will be capitalized. 
The papers presented at the meetings were: “Fuel 
Economy in the Boiler Room,” by J. G. Worker, Pitts- 
burgh, Pa.; “Fuel Conservation from the Standpoint 
of the Fuel Administration,” by M. S. Hopkins, ad- 
ministration engineer for Ohio; “Practical Phases of 
Boiler-Room Practices,” by Edward Marshall, Cincin- 
nati; “Industrial Electric Heating to Replace War 
Contracts,” by W. S. Scott, Pittsburgh, read by C. 0. 
Cramer, Pittsburgh; “Improvement in Power Factors 
and Load Factors,” by C. T. Crippen, Youngstown; 
“Underground Survey and Record,” by M. K. Thoenen, 
Toledo; “Duct and Manhole Ventilation and Cable Pro- 
teetion,” by C. M. Rakestraw, Cleveland, and an address 
by W. W. Freeman of Cincinnati. D. L. Gaskill of 
Greenville, O. L. Oppenheimer of Pomeroy, T. F. Kelly 
of Dayton, A. C. Shepard of Cleveland, J. C. Matthieu 
of Dayton, W. H. Whittington of Springfield, H. B. 
Dates of Cleveland and Mr. Culver of Cincinnati took 

a prominent part in the discussions. 

Quite frequently the point was emphasized that the 
central-station industry is faced with problems of 
greater magnitude now than has been the case ever 
before, even including the period just after war was 
declared. Then the chief problem was one of meeting 
the insistent demands made by prospective customers. 
The selection of labor then required no brains because 
it was a case of taking whatever was offered. This 
situation is changed now. There is a great opportu- 
nity for exercising judgment in selecting men. Effort 
will be necessary to capitalize on the good will toward 
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the utilities which the war has created in the public’s 
mind. The association as a body is also considering 
taking an active part in promoting the installation of 
two-year engineering courses in Ohio colleges to ac- 
commodate the soldiers who*will soon come home. 

Many well-formed opinions were expressed as to the 
possible policies of central stations during the readjust- 
ment period. The labor situation, which is already eas- 
ing up, is expected to be alleviated by the employment of 
men who are: now soldiers. These men are expected 
to make the best employees because of the training 
they have had. It is expected that loads will fall off 
somewhat, although not to any marked degree, leaving 
some generator capacity available for other uses. In- 
dustrial electric heating was mentioned as one of the 
loads to develop. 

The financial situation is not viewed with alarm by 
Ohio executives, nor does the question of rates cause 
any worry. The opinion generally expressed is that 
rates generally have been too low in the past and the 
margin of profit too narrow. Fuel conservation in 
central stations and in isolated plants will be con- 
tinued with vigor by central-station forces. A reduction 
in wages is not considered so necessary as the develop- 
ment of men who can become worth the price now paid 
for labor. The need for educating central-station men 
so that they can handle industrial electric heating busi- 
ness is said to be immediate in Ohio, owing to the failure 
of the gas supply. 

Mr. Freeman’s remarks were addressed particularly 
to the station operating men. He said the problem of 
economical production is vital now, because the bread 
and butter of the industry depends on it. The Union 
Gas & Electric Company of Cincinnati has shown its 
belief that the central station can produce energy 
cheaper than isolated plants by investing $8,000,000 in 
a power plant in a community to which new industries 
are not coming rapidly and in which load for the plant 
must be secured by shutting down existing isolated 
plants. Economical operation, he said, is also important 
because conservation of fuel will continue to be a live 
topic. Waste of anything will become an economic crime, 
and Mr. Freeman urged utility men to approach their 
problems from this viewpoint because that kind of 
thinking will make the utilities more truly than ever 
the real public servants they strive to be. 


NIAGARA FALLS COMPANY 
LARGEST IN THE WORLD 
Consolidating the Hydroelectric Properties at Niagara 


Falls, N. Y., Makes Available an Aggregate 
Output of 2,000,000,000 Kw.-hr. 


The consolidation of the Niagara Falls Power Com- 
pany, the Cliff Electrical Distributing Company and 
the Hydraulic Power Company of Niagara Falls into a 
new corporation under the name of the Niagara Falls 
Power Company has created the largest electric power 
company in the world in point of energy output. Ap- 
proximately 2,000,000,000 kw.-hr. yearly will be gener- 
ated in the hydroelectric plants of the company. 

Including the plant of its subsidiary, the Canadian 
Niagara Power Company, the company has an installed 
capeity of about 370,000 hp. and is installing an addi- 
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tional 100,000 hp., to be ready for operation during 
1919, making it the largest and most important power 
installation of the world. 

It is proposed to substitute for one of its present 
100,000-hp. plants a new 200,000-hp. plant. For the 
undertaking of this work of reconstruction the con- 
stituent Niagara Falls Power Company has put itself 
into a strong cash position. The consolidated company 
has liquid assets available approximating $6,000,000. 

The board of directors, composed of most of the for- 
mer directors of the constituent companies, organized 
on Nov. 1, 1918, by the election of Jacob F. Schoell- 
kopf to be chairman, Stacy C. Richmond president, C. P. 
Hugo Schoellkopf vice-president, Paul A. Schoellkopf 
vice-president and general manager, Morris Cohn, Jr., 
vice-president and general counsel, Philip P. Barton 
vice-president, Frederick L. Lovelace secretary, W. Pax- 
ton Little treasurer and Carlton W. Pierce assistant 
secretary and treasurer. Messrs. Richmond, Barton, 
Lovelace and Little held the same offices in the con- 
stitutent Niagara Falls Power Company. The others 
were officers of the Hydraulic and Cliff companies. 
Francis Lynde Stetson, Edward D. Adams, Ogden Mills 
Victor Morawetz, Charles D. Dickey and Nicholas Bid- 
dle, all of New York, who had been members of the 
board of directors of the constituent Niagara Falls 
Power Company for many years, are continued on the 
board of the consolidated company. 


An Appeal to the World 


Cross 
Christmas Roll Call _» 


All you need is a heart 
and a dollar» «4 _+ _« 


Ray Greeotenf Ub 


ot 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 





Interconnection Again Ordered in 
Illinois——When application for au- 
thority to increase rates at the Tilden 
lighting plant came before the Public 
Utilities Commission of [Illinois an in- 
vestigation disclosed that considerable 
cause for complaint existed as to the 
quality of service. This is a direct- 
current system, and energy is gen- 
erated by two oil engines operating 
from dusk until 11 p. m. The fault is 
chargeable to the condition under which 
the utility is operated rather than to 
any delinquency in the management, 
trouble having been experienced with 
the oil engines due to breakage and in- 
experienced help. The engineering de- 
partment of the commission has recoin- 
mended the construction of a transmis- 
sion line from Tilden to Coulterville 
and favors supplying a twenty-four- 
hour service. The new rates authorized 
are at 15 cents per kilowatt-hour net. 

Partial Relief in California——The 
California Railroad Commission has 
authorized the Bell Electric Company 
to increase its rates for electricity in 
and around Auburn, Placer County. The 
Bell company gets its electrical energy 
from the Pacific Gas & Electric Com- 
pany, whose rates were increased by 
the commission last July. The rates 
fixed by the commission will give par- 
tial relief only, the commission believ- 
ing it possible for the company to ef- 
fect economies which, with the in- 
creases allowed, will earn a reasonable 
amount on capital invested under the 
war-time emergency. The commission 
expressed the view that all must share 
in the burdens resulting from the war 
conditions. The decision says: “Testi- 
mony at the hearing showed that for 
several years the street-lighting system 
in Auburn has been the subject of 
heated controversy. The system is ad- 
mittedly obsolete and inadequate, en- 
ergy being supplied from the general 
lighting system of the company. In 
the past the street lights have been 
permitted to burn twenty-four hours a 
day because no means have been pro- 
vided for switching them off without at 
the same time interrupting general 
lighting service. The company testi- 
‘ied that about two years ago it started 
‘o install a modern series street-iight- 
ing system and, because no satisfactory 
rate was agreed upon with the city 
trustees, the construction was obliged 
‘o be discontinued. It is to be lamented 
hat the matter was not placed in the 

ands of the commission at that time, 

ecause there is little doubt that a rate 
itisfactory to all concerned could have 
eén established and the company or- 
‘ered to proceed with the installation.” 
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Smelter Service Rates.—Authorizing 
a higher rate for smelter service by 
the Colorado Power Company in the 
Salida district, the Colorado Public Util- 
ities Commission says in part: “It dp- 
pears that in establishing its rates the 
power company has found it to be either 
necessary or desirable to quote slightly 
preferential rates to smelter companies, 
especially to the smelters in Salida and 
at Louisville. The present rate to the 
smelter at Leadville is 9.5 mills per kil- 
owatt-hour, while the smelter at Salida 
enjoys a rate of 7.65 mills per kilowatt- 
hour. It will not be the purpose of 
the commission to disturb the classifi- 
cation created for smelters at this time, 
although it might be considered slightly 
preferential as regards other power 
consumers. 
that both the demand and the consump- 
tion of the Leadville smelter are ap- 
proximately double that of the Salida 
smelter, that the load factor conditions 
are as good as if not better than at 
Salida, so that under any proper form 
of rate the Leadville smelter would 
earn a lower specific rate per kilowatt- 
hour than the Salida smelter could ever 
hope to earn. Therefore, if specific 
kilowatt-hour rates are to be estab- 
lished for these two smelters the com- 
mission must recognize that on account 
of the difference in conditions of serv- 
ice at these two smelters—a condition 
created entirely by the smelters them- 
selves, and for which the power com- 
pany is in no way responsible—that 
smelter furnishing the greater demand, 
greater consumption and better load 
factor is entitled to the lower rate. 
Since the standard power rates for 
larger consumers in the Salida and 
Leadville districts are identical, it 
might be reasoned that the commis- 
sion shculd either order this standard 
rate applied to both the Leadville and 
Salida smelters—with the result that 
the Salida smelter would pay a rate of 
approximately 11.4 mills per kilowatt- 
hour and the Leadville smelter 9.5 mills 
per kilowatt-hour—or that slightly 
lower rates for smelters as a class 
should be established. To apply the 
standard power rate to the smelter 
business would afford the power com- 
pany a measure of relief in excess of 
that asked for in its application, and 
inasmuch as no relief has been asked 
over the rate now being paid by the 
Leadville smelter, the rate paid by the 
Salida smelter will be adjusted very 
largely on the assumption that the 
Leadville smelter rate is a reasonable 
one for the conditions under which that 
smelter operates. The commission is 
of the opinion, however, that some con- 
sideration must be given to the higher 
operating expenses in the Salida dis- 
trict in making such adjustments, and 
that under conditions prevailing at this 
time, a fair and reasonable rate to be 
charged by the Colorado Power Com- 
pany to the Ohio & Colorado Smelt- 
ing & Refining Company is 9.5 mills 
per kilowatt-hour for all energy fur- 
nished, and that the rate of 7.65 mills 
per kilowatt-hour now charged to the 
smelting company should be canceled.” 


It is clear from the record ° 


Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 





A. S. M. E., Buffalo Section—On 
Nov. 27 C. H. Bierbaum addressed the 
Buffalo Section of the American So- 
ciety of Mechanical Engineers on the 
subject of “Bearings.” 


Electrical League of Cleveland.—At 
the regular Thursday noon meeting of 
the Cleveland Electrical League held 
Dec. 5 F. C. Sauer spoke on the sub- 
ject “The Military and Political Con- 
ditions of Germany.” 


Louisiana Engineering Society — 
William T. Hogg read a paper entitled 
“Suggested Changes in the Operation 
of the Street-Car System of New Or- 
leans” before the Louisiana Engineer- 
ing Society on Dec. 9. 


Empire State Gas and Electric Asso- 
ciation—The following officers of the 
Empire State Gas and Electric Asso- 
ciation were elected at the annual 
meeting: E. H. Palmer, Geneva, presi- 
dent, and C. B. H. Chapin, secretary. 


A. I. E. E., Pittsburgh Section.—On 
Dec. 10 the Pittsburgh Section of the 
American Institute of Electrical En- 
gineers was addressed by P. M. Lin- 
coln, past-president of the A. I. E. E., 
on the subject “The Power Develop- 
ments at Niagara.” 


I. E. S., New York Section —“Light 
as an Aid to the Transportation of Ma- 
terial” was the title of a paper pre- 
sented by A. L. Powell and R. E. Har- 
rington at the December meeting of 
the New York Section of the Illuminat- 
inz Engineering Society held Dec. 12. 


N. E. L. A., Toledo Section.—A stag 
get-together meeting of the Toledo 
Joint Company Section, National Elec- 
tric Light Association, was recently 
held at which a film entitled “Romance 
of Rails and Power,” from the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, was shown. 

N. E. L. A., Commonwealth Edison 
Section—After a dormant period 
since the country entered the war, the 
Commonwealth Edison Section, Na- 
tional Electric Light Association, held 
a big “revival” meeting Nov. 20. Sam- 
uel Insull delivered his annual mes- 
sage and Chairman de Clercq read his 
annual report. 


A. lL. E. E., Seattle Section.—The 
annual election of officers for the 
Seattle Section, A. I. E. E., held Nov. 
19, resulted in the election of John 
Harisberger as chairman and T. C. 
Smith as secretary-treasurer. A paper 
was presented by Dr. C. E. Magnussen, 
University of Washington, on the sub- 
ject “A Basic Plan for the Develop- 
ment of Our National Electric Power 
Resources.” 





Current News 


and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest. 


Essential Industries Finance Cor- 
poration Not Needed Now.—The Es- 
sential Industries Finance Corporation 
will be dissolved. lt had not made any 
loans but had planned to advance funds 
to the Portland (Ore.) Railway, Light 
& Power Company. Application was 
made to the War Finance Corporation, 
but that body decided that the armis- 
tice removed the necessity of ygovern- 
ment aid in financing public utility and 
other companies. 

Navy Acquires Wireless Stations.— 
The Navy Department has purchased 
all of the radio stations except four 
high-power stations of the Marconi 
Wireless Telegraph Company of Amer- 
ica. The stations sold by the company 
are forty-five in number, of which 
nineteen are on the Atlantic and Gulf 
coasts, sixteen on the Great Lakes and 
ten on the Pacific Coast. The Navy 
Department has purchased from the 
Alien Property Custodian the radio 
station at Sayville, L. I. 


More Working Capital Needed.—The 
San Diego Consolidated Gas & Electric 
Company has filed with the California 
Railroad Commission an application 
for authority to issue and sell $350,000 
face value of its 6 per cent debenture 
bonds and $133,700 par value of pre- 
ferred stock. The bonds are intended 
to be sold at 88 per cent and the pre- 
ferred stock at 95 per cent, and the 
proceeds are to be used for the pur- 
pose of financing past and future con- 
struction expenditures and to increase 
the company’s working capital from 
$205,600, as authorized by the commis- 
sion in 1916, to $300,000. This increase 
in working capital must be made, the 
application says, because of the higher 
cost of materials. The company esti- 
mates that new constructions in its gas 
department for next year will be $126,- 
400, in its electric department $214,450, 
and that general expenses will be 
$4,500. 

New York City Maximum Rate to 
Hold.—In a statement before the New 
York Public Service Commission, First 
District, John W. Lieb, vice-president 
and general manager New York Ed- 
ison Company, indicated that the pre- 
vailing maximum rate of 7 cents per 
kilowatt-hour will be continued for an- 
other six months. This rate has been 
continued for two years by agreement 
between the commission and the com- 
pany. Mr. Lieb said that while the 
company would be justified in asking 
restoration of the old rate of 8 cents, 
no objection would be raised to the con- 
tinuance of the existing rate. He said 
that he knew of no other community in 
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the country where the public utility 
corporations had such an issue to face. 
Daylight saving and the general war 
economies practised by consumers had 
the effect of reducing incomes while 
expenses mounted, Mr. Lieb said. Coal 
cost rose in one year from $2,900,000 
to $3,400,000. 

Special Rate to Leland Stanford 
Junior University—Leland Stanford 
Junior University, through its board 
of trustees, has filed with the Califor- 
nia Railroad Commission an answer to 
the petition of the Northern California 
Power Company to increase rates, in 
which it points out that the university 
should be excepted from the operation 
of any general order allowing the 
power company to increase its rates, 
basing its request upon the following: 
In 1906 the university made a condi- 
tional grant of a right-of-way across 
certain of its lands in Butte and Te- 
hama Counties to the Battle Creek 
Power Company, predecessor in inter- 
est of the Northern California Power 
Company, and as a consideration for 
the grant a contract was entered into 
that energy should be furnished to the 
board of trustees by the company as 
long as it should use the right-of-way 
at a special rate, which rate remained 
in effect until a recent order of the 
commission granted an increase. 


Loans by the War Finance Corpora- 
tion.—Reporting to Congress, the War 
Finance Corporation says that it has 
loaned $71,385,000 to war industries 
since its organization six montas ago. 
It suggested changes in the existing 
law to permit it to continue “judicious 
use of its large resources” during the 
period of readjustment. Since the 
passing of the war emergency the cor- 
poration practically has ceased receiv- 
ing applications for advances. “It is 
believed unless a new emergency should 
arise,” the report says, “that meritori- 
ous enterprises can now be financed 
through their accustomed channeis.” 
Most of the corporation’s loans were 
to public utilities at interest rates rang- 
ing between 6 and 7 per cent. Six- 
teen public utilities shared in the $40,- 
258,000 to these industries, while other 
industries received $26,899,000 and 
farmers $3,628,000 as chattle loans. 
Banks borrowed only $2,619,000 and 
savings banks $550,000. Loans directly 
to war industries amounted to $68,- 
217,000. Repayments have amounted 
to $37,172,000 and loans still outstand- 
ing are $34,214,000. There were 816 
applications for $353,607,000 of loans, 
although less than one-fifth of ‘these 
were granted. 


Peculiar Line Accident on Central 
Maine System.—Nineteen short cir- 
cuits on 2300-volt wires of the Central 
Maine Power Company in the Skowhe- 
gan district were recently caused by 
line vibrations due to the accidental 
backing of a large motor truck owned 
by a local industrial plant against a 
transformer pole structure. The blow 
was so severe that seventeen sections 
of line were affected, including two 90- 
deg. turns and about 1500 ft. of over- 
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head-main wire runs. Several phases 
were either burned off or grounded be- 
tween the point where the accident oc- 
curred and the Kennebec No. 1 power 
plant of the company. The accident 
occurred at 4:30 p.m., and the nearest 
line crew was 6 miles distant. C. T. 
Abbey and three other local repre- 
sentatives of the company started 
emergency repairs after sending an 
automobile for the line crew and noti- 
fying its members by telephone to re- 
turn prepared to meet the emergency, 
and in fifty minutes from the time of 
the accident thirteen splices were made 
ard about 500 ft. of new wire erected, 
restoring service on the north side of 
Skowhegan and on a greater part of the 
south side. In about two hours after 


the accident important industrial plant 
service was again in operation, and by 
9 a.m. next day all customers in the 
district were being supplied as usual. 


Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 


Appropriation of Water Rights.—In 
a suit involving water rights to which 
defendant claimed to have title by pre- 
scription, it was error to fail definitely 
to find what quantity of water, if any, 
was continuously appropriated by de- 
fendant, a finding of an equivalent 
quantity of water not being sufficient, 
according to the California District 
Court of Appeals in Willits Water & 
Power Company versus Landrew (175 
F. 697). The defendant was not es- 
topped to claim title thereto by pre- 
scription because plaintiff was a public 
service corporation and defendant stood 
by and made no objection to the con- 
struction of its fiumes. 


Sufficiency of Evidence—In an ac- 
tion against a lighting company for the 
death of a boy from electric shock the 
way in which the defendant’s system 
operated, the arrangement of its cir- 
cuits and the effect of a broken wire 
were all pertinent facts in reaching a 
decision as to the ultimate fact of the 
boy’s due care, but did not warrant a 
finding of law that the company was 
not liable, the Supreme Judicial Court 
of Massachusetts held in Jordan versus 
Adams Gas Light Company (120 
N. E. 654). The evidence was held suf- 
ficient to support finding of the com- 
pany’s negligence, testimony as_ to 
condition of broken wire alone being 
sufficient. Discretion of court in per- 
mitting an. expert witness showing 
only meager qualifications to testify as 
to effect of electricity on the human 
body will not be disturbed on appeal. 
The competency of a witness offered 
as an expert rests largely, though not 
exclusively, within the discretion of 
the trial court. 
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M. C. Gilman, formerly sales man- 
ager of the Toronto Electric Light 
Company, has lately joined the staff of 
the Montreal Light; Heat & Power 
Company as special agent and research 
engineer. Mr. Gilman was appointed 
secretary of the Canadian Electrical 
Association about a year ago upon the 
resignation of that office by Alan Sul- 
livan. 


Roy P. McConnell, recently manager 
at Westchester, Pa., for the Philadel- 
phia & Suburban Gas & Electric Com- 
pany, and brother of H. L. McConnell, 
general commercial manager of the 
United Gas & Electric Engineering 
Corporation, New York City, is now an 
American Red Cross lieutenant in 
southern Europe. Mr. McConnell and 
a fellow lieutenant were the first 
Americans to enter Trieste, reaching 
that city ahead of the Italian army. 
Just prior to going to Europe, Mr. Mc- 
Connell had resigned his position as 
Westchester manager of the Phila- 
delphia & Suburban Company to be- 
come traveling commercial engineer for 
the company’s group of stations. 


D. L. Galusha, who is one of the elec- 
trical engineers of the newly organized 
consulting engineering firm of Dwight 
P. Robinson & Company, Inc., has been 
working under Mr. Robinson’s direction 
for twelve years, the last five as head 
of the electrical division of Stone & 
Webster. His experience also covers 
a long list of power stations and indus- 
trial plants in all sections of the 
country. Some of his best-known work 
was done as-electrical engineer in charge 
of the Mississippi River power develop- 
ment at Keokuk and the Minneapolis 
General Electric Company’s large 
steam station, replacing one destroyed 
by fire. This was built in less than 
four months, although it involved ex- 
tensive changes in the system of dis- 
tribution and control through substa- 
tions, overhead high-tension and under- 
ground systems. His experience has 
also included the design, construction 
and operation of hydroelectric stations, 
substations, transmission lines, motor 
applications, lighting and power in 
industrial plants and apprentice and 
test work in the Westinghouse Electric 
& Manufacturing Company. He is 
thirty-seven years old and a graduate 
of the Massachusetts Institute of 
Technology. 


Mortimer Elwyn Cooley, dean of the 
College of Engineering of the Uni- 
versity of Michigan, was elected presi- 
dent of the American Society of Me- 
chanical Engineers at the annual meet- 
ing held in New York City last week. 
Dean Cooley was born in Canandaigua, 
N. Y., March 28, 1855, and was gradu- 
ated in 1878 from the United States 
Naval Academy. Upon his graduation 
‘rom the Naval Academy he spent two 
years in the naval service and then en- 
‘ered the faculty of the University of 
Michigan, with which he has been asso- 

ated ever since. He has been profes- 
or of mechanical engineering since 

‘81, dean of the College of Engineer- 
ug since 1904 and dean of the College 
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of Agriculture since 1913. For the past 
twenty years Dean Cooley has been 
associated with numerous engineering 
investigations and appraisals of utility 
properties and has been in charge of 
appraisal work at different times for 
the Wisconsin Railway Commission and 
for the Michigan Railroad Commission. 
Since 1906 he has been special investi- 
gator for public utility properties in 
Minneapolis, Milwaukee, Cleveland, St. 
Louis, Boston, New York, Sault Ste. 
Marie, Red Wing, Buffalo, Evansville, 
Washington, D. C., New Jersey, etc. 
He was chairman of the block-signal 
and train-control board of the Inter- 
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state Commerce Commission from 1907 
to 1912, was a member of the Engineer- 
ing Commission of the Chicago Expo- 
sition in 1903, commissioner on awards 
of the Pan-American Exposition, a fel- 
low of the American Association for 
the Advancement of Science and its 
vice-president in 1898, a director of the 
American Society of Civil Engineers 
from 1913 to 1916, member of the 
Franklin Institute, and vice-president 
of the Society for the Promotion of En- 
gineering Education from 1908 to 1909, 
besides numerous other affiliations with 
engineering societies. 





Obituary 


Oscar Rosenberg, president of the 
Standard Cooper-Bell Company, manu- 
facturers of insulating varnishes and 
paints, died Nov. 30 at Chicago. 


J. M. Strasser, division superinten- 
dent for the Public Service Company of 
Northern Illinois at Joliet, died Nov. 
11 after an illness which had lasted for 
several months. 
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Major John Trumball, formerly chief 
engineer of the Connecticut Public 
Utilities Commission, died recently in 
France, following an operation. 


B. Jensen, Phelps, N. Y., superin- 
tendent of the local works of the Em- 
pire Gas & Electric Company, was ac- 
cidentally killed on Nov. 26. Mr. Jen- 
sen was in his thirty-second year. 


Charles F. Simms, for many years 
manager of the Omaha office of the 
H. W. Johns-Manville Company, died 
recently. Mr. Simms was associated 
with the company for nearly thirty 
years and played no small part in the 
development of its Western enterprises. 


Edward Bennis, managing director 
and founder of Messrs. Edward Bennis 
& Company, Ltd., of England, one of 
the pioneers in the introduction of me- 
chanical means of firing boilers, died 
in England on Oct. 29 at the age of 
eighty years. Mr. Bennis did consider- 
abe development work in this field, and 
the value of his work was recognized 
frequently through the bestowal of 
medals of merit. 


Horace E. Andrews, president of the 
Rochester Railway & Light Company, 
died at his home in New York City of 
pneumonia on Dec. 1 at the age of fifty- 
five years. He was also president of 
the New York State Railways, the Mo- 
hawk Valley Railway and the Schenec- 
tady Railway. Mr. Andrews spent vir- 
tvally his entire business career in the 
electric traction industry, in the up- 
building of which he played a promi- 
nent part. 


Edward Allen Wickes, formerly presi- 
dent of the Niagara Falls (N.Y.) Power 
Company, died suddenly at his home in 
New York City on Dec. 6 at the age of 
seventy-five years. Mr. Wickes resigned 
as president of the Niagara Falls 
Fower Company in the summer of 1917 
on account of advancing age. He had 
been president many years and had 
been active in the affairs of the com- 
pany since its inception in 1890. Mr. 
Wickes was a graduate of Williams 
College and a brevet major of volun- 
teers in the Civil War. 


Paris Moore Fletcher, one of the old- 
est and most popular men in the elec- 
trical supply jobbing business, died 
suddenly at his home in Yonkers, N. Y., 
on Oct. 27, aged fifty-five years, fol- 
lowing an operation for appendicitis. 
Mr. Fletcher was born at Northfield, 
Vt., in 1863 and began his electrical 
career with the Western Electric Com- 
pany, remaining in its employ about 
ten years. He then became associated 
with W. R. Ostrander & Company. 
Some three years later Mr. Fletcher 
organized the Fletcher-Stanley Com- 
pany, this firm later becoming Stanley 
& Patterson, one of the leading elec- 
trical supp!y houses in New York City. 
In 1914 Mr. Fletcher organized the 
Fletcher Electric Company, New York, 
of which he was the head. He was a 
member of the New York Electric Club 
and the Jovian Order and was premi- 
nent in Masonic »ffairs, being a thirty- 
second-degree Mason. 





TRADE & MARKET CONDITIONS 


News of the Trade for the Manufacturer, Wholesaler and Jobber 
of Electrical Equipment and Supplies— 
Notes on Industrial Activities and Business Methods 


CONDITION OF NEW ENGLAND 
STOCKS IN JOBBERS’ HANDS 


Wiring Supplies Spotty, but It Is Generally Felt that 
Replenishment Can Wait for at Least 
a Month or Two 


A great expansion in the building industry in the spring 
of 1919 is confidently expected in New England. Electrical 
jobbers plan to meet the demands of this revived market, 
although they are postponing the purchase of wiring ma- 
terials and supplies for at least a month or two. Mean- 
while they are depending upon existing stocks for supply- 
ing any sudden demand and for getting a fair start on next 
year’s business. Stocks of wiring supplies are decidedly 
spotty. The larger houses are heavily loaded with material 
which is being carried at high overhead cost and which 
was purchased during the stress of war conditions or held 
over from prior stocks accumulated. Such establishments 
are anxious to turn over their stocks before going into the 
market extensively for replenishment. 

Most of these houses appear to be “sitting tight” and 
awaiting a chance to take advantage of any near-future 
drop in prices should such occur. They figure that the manu- 
facturers are now in a position to accumulate stocks of 
wiring material and equipment for early delivery, with the 
passing of the war orders, and propose to rely upon the 
manufacturer to meet the situation in this way. If prices 
refuse to go downward, the jobbers in general are of the 
opinion that there will be time enough a month or two 
hence to get in on the ground floor and by rapid accumula- 
tion of stocks as the building work develops meet the de- 
mand without serious difficulty. Among the smaller houses 
the pressure upon capital has tended toward smaller stocks 
and more or less speculative buying and selling of electrical 
building material. Present prices are a deterrent to buying, 
even though stocks are irregular and shot here and there 
with gaps in important material. Orders are being delayed 
with the idea that if this is not carried too far into the 
winter, no harm will result. 

Only a very rough approximation is just now possible as 
to the percentage of normal stocks of wiring materials 
carried at present by New England jobbers as a whole. 
The figures of individual jobbers may show considerable 
variation from any average ranges here set forth. Some 
jobbers consider that they have enough conduit in hand 
to take care of normal requirements, but there is little 
doubt that as a whole 15 to 25 per cent of normal stocks 
will appear on the Jan. 1 inventories. At the present rate 
of buying it appears that normal stocks could be estab- 
lished in four months as a minimum and six months as 
a maximum. Lamp stocks, on the other hand, are in much 
better shape. In some cases the house is carrying more 
lamps than ever before, in others a normal stock has been 
attained; but, by and large, perhaps 60 to 75 per cent of the 
normal lamp stock is a fair estimate of the present supply 
in the wholesalers’ bins. It would probably not require 
more than one te two months to accumulate enough lamps 
in this district to meet any anticipated demand. 

In spite of war demands, a good deal of wire is now in 
stock. The larger houses have been buying heavily for 
war purposes, and much of the wire now on hand will be 
useful in the peace market. One good-sized house has a 
big stock on hand, up to and including 1,500,000-cire.mil. 
cable; another large house reports 60 per cent of normal 
stock, and another jobber serving a big industrial district 
with a medium-sized establishment has 70 per cent of his 
1148 


normal wire on hand. It would probably be conservative to 
put the average wire stock at about 50 per cent of normal. 
At the present rate of buying about three or four months 
would be required to fill the normal stock. 

Stocks of fuses seem to run from 25 to 75 per cent of 
normal, with very large accumulation in one or two cases 
investigated. Here again it is felt that the factories will 
be able to stock up and deliver rapidly as soon as the need 
becomes urgent. 

Iron fittings are running low in general. Not a few job- 
bers are probably carrying about 25 per cent of normal. 
A shortage of “T’s,” elbows and some special fittings is re- 
ported. Of course, in an exceptional case the contractor 
may “strike it lucky” if he has need of fittings in a hurry, 
but here is a supply subdivision which it would seem ought 
to be given early and constant attention. It is not likely 
that a normal stock of fittings can be secured much under 
four months, even wih orders placed now. 

Houses carrying fixtures are in general on “Easy Street” 
as regards supply, and little need for buying by jobbers is 
in view yet. Hardware stocks are very spotty, probably 


not over 40 or 50 per cent of normal in many cases, and 
subject to at least two months’ delay if ordered at this time. 
On schedule material stocks show from 50 to 75 per cent 
of normal in many cases, with about two months’ leeway. 
The concensus of opinion appears to be that a conserva- 
tive policy is the safe one until midwinter, after which 
greatly increased buying appears to be inevitable. 


CONDITIONS OF STEAM 
TURBINE MANUFACTURE 


Shops Have Unfilled Orders That Will Keep Them 
Busy for Some Months—Deliveries Vary 
from Three to Fourteen Months 


Steam-turbine business is expected by the producers to 
fall off. A survey has been made by the ELECTRICAL WORLD 
of conditions in steam-turbine shops, and it is found that 
these shops have contracts either directly or indirectly 
with the government which, depending on the plant, it 
will take all the way to a year to clean up. About 50 
per cent of the manufacturing capacity will be absorbed 
in this work, although one of the smaller concerns finds 
that this work will take but 25 per cent of its capacity. 

These contracts are protected by prior purchase of raw 
material on government account. Generally speaking, the 
manufacturers have considerable stocks of raw materials on 
hand, which, having been obtained during the war period, 
are being carried at high prices. 

Besides the government work there are other unfilled 
orders which will absorb a large part of the manufacturing 
capacity for some time. One plant puts this at 90 per 
cent, another at 75 per cent for the next six to eight months, 
and a third plant finds that unfilled orders will employ its 
facilities for the best part of a year to come. 

Deliveries, consequently, on orders now placed must be 
somewhat delayed. They will depend, apparently, entirely 
on the volume of unfilled orders. Two companies making 
only small-size turbines quote one of them two weeks to 
three months and the other ten months on units under 2500 
hp. Companies producing all sizes are quoting up to four- 
teen months in all sizes, although units apparently can be 
had in three to four months. 

No quotations as far as could be learned are being made 
as of date of shipment. They are rather firm as of date 
of order. 
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Prices are expected by the manufacturers to hold for 
some time. This is concisely put by the sales manager of 
one ecencern as follows: 

“We can see very little prospect of material price changes 
in finished apparatus for several months to come, as raw 
materials, which would naturally be used in filling orders 
booked in the near future, will largely be drawn from 
stock purchased at the highest prices current during the 
past year. Labor conditions may change some, but prob- 
ably cannot be. greatly changed until living costs come 
down, and there seems no imminent prospect that com- 
modities of this kind will be materially cheaper for some 
time. The inevitable trend of prices will be toward lower 
levels, but it will be vastly to the benefit of us all if these 
changes can be effected gradually, and we believe this can 
be accomplished if the business men of the country think 
calmly and act with care and continued patriotism.” 

The outlook for the future apparently shows diminished 
demand. A statement by one of the men prominent in the 
industry is to the effect that this condition is brought about 
by the largely increased capacity installed and under manu- 
facture. “We think,” says this man, “that when the war 
started central stations were generally under-powered. We 
believe that condition has changed or will change to that 
of their being pretty generously powered until conditions 
settle down and the natural increase in demand comes upon 
them.” 


METAL MARKET SITUATION 


Copper Market at Standstill—Tin Situation Feature- 
less—Spelter Dull—-Lead Still Falling 


The copper market is now completely at a standstill. 
Prices to prevail after Jan. 1 can only be surmised at this 
time, but while consumers anticipate lower prices to result 
from an open market, producing interests are confident that 
copper will not be pressed upon an unwilling market. The 
only business of importance reported last week was the 
order for 10,000,000 lb. of electrolytic copper placed by the 
Italian government at 26 cents a pound, despite the fact 
that there has been some talk of copper being offered be- 
low the government price of 26 cents. 

The most encouraging development in the copper trade 
since the armistice was signed is the report from Washing- 
ton that the government authorities have decided to hold 
the quantity of copper on hand. In other words, the raw 
material purchased for the army and navy will not be re- 
turned to the producers or dumped upon the open market. 

The tin market is featureless, no cables being received. 
The Inter-Allied tin agreement will probably be discontinued 
this month. Spelter is dull and barely steady with prompt 
shipments extremely scarce. Lead is still falling and being 
offered from 3} cent to § cent under the committee’s price. 

Old metals. keep on shrinking daily. The bottom is out, 
there is no support to the market, and cancellations of 
orders are numerous. 





NEW YORK METAL MARKET PRICES 
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—— Dec. 3 —~ Dec. 10-—— 
Copper Zz s d £ s d 
London, standard spot 270 le GS ize @. G 


Cents per Pound 


Cents per Pound 


Prime Lake Govt. price 26.00 Govt. price 26.00 
Electrolytic Govt. price 26.00 Govt. price 26 00 
Casting... Govt. price 2600 Govt. price 26.00 
Wire base. 3p. 75 ; 
Lead, trust price... 7.05 7.05 
Antimony.... 8.62} 8 62} 
Nickel, ingot........ 40.00 40.00 
sheet zine, f.o.b. smelter 15.00 15.00 
Spelter, spot. 8.75 8.673 
ie nets ae 72. 50 (official) 00 


: eas 72. 
Aluminum, 98 to 99 per cent Govt. price 33. 10 


ee Govt. price 33.10 


OLD METALS 


Cents per Pound Cents per Pound 


Heavy copper and wire.......... 21.C0 to 21.50 18.50 to 19.00 
HrOe EE Access occceeen . 11.50 to 12.00 10.50 to 11.00 
TM ME fan a0 eka ev ov cwredw aa kesew 9 00 to, 9.25 8.50 to 9.00 
CMMI odo h siccin wi caate Sew eiceen 5.75 to 6.00 5.25 to 5.50 
Zine, old serap....... 5.75 to 6.00 5.25 to 5.50 





THE WEEK 


IN TRADE 





\ GOOD holiday buying in appliances has developed 





and, in spite of the fact that it has come after the 

idea of big holiday sales was practically abandoned, 
bids fair to be almost as large as that of last year. Buying 
in other lines is very slow. Jobbers are still turning over 
stocks previously laid in, nor is there any indication that 
they will make any large effort to enlarge stocks before late 
in January. 

Deliveries are much better and with an open winter 
should be in excellent shape by spring. Prices are still 
the same, but there are unmistakable evidences that the 
new year will bring reductions. The iron and steel men 
are already talking of a gradual reduction to begin im- 
mediately. The copper market, unless consumption is 
greatly increased, may find it necessary to stimulate buy- 
ing. Producers, of course, are anxious to keep prices up 
as long as possible. Buyers and distributers, however, are 
emphatic that they must come down if domestic purchasing 
in any volume is to take place. 

Labor thrown out of work is being quickly assimilated 
and a shortage still exists. Inquiries concerning building 
projects are becoming more numerous, but investment 
building is not ready to go ahead at the prevailing prices. 
There is a lot of work waiting to be done, but lower costs 
of construction and money must come first. 


NEW YORK 


The market is still quiet and can be characterized as one 
of watchful waiting. It is now generally conceded through- 
out the trade that the cancellation of war contracts will 
not have such a detrimental effect as at first supposed and 
that manufacturers are becoming eager to resume produc- 
tion of material for civilian purposes. Manufacturers, how- 
ever, show a disposition not to put their plans for peace 
trade into immediate effect. Uncertainty of governmental 
action in relation to certain regulations and restrictions on 
trade and the present high rate of wages and costs of ma- 
terials tend to keep the brakes on until the house is in 
order. 

Stocks on hand, generally speaking, are low and spotty. 
with actual shortages still in small wire, conduit and prac- 
tically all electrical appliances. This condition, it is ex- 
pected, will right itself or nearly so by Jan. 1. Christmas 
trade has begun to be felt. Jobbers report a feeling that 
some prices may show a falling tendency for a short time. 
but it is the general opinion that as soon as the new build- 
ing program goes into effect there will be a tremendous de- 
mand for all electrical goods and prices will again reach 
the present levels. 

The shortage of skilled labor is still being felt and does 
not seem to right itself so quickly as expected. An in- 
teresting instance of this was in a large up-state city re- 
cently when 8000 highly skilled mechanics were all suddenly 
released on the cancellation of a war contract. These la- 


borers apparently disappeared over night to jobs awaiting 
them. 


WIRE.—The small-wire situation shows constant but 
gradual improvement, and stocks of Nos. 12 and 14 are 
finding their way into the market in increasing quantities. 
Warehouse stocks of manufacturers, however, are still de- 
pleted and will not, in the estimation of a representative of 
one of the largest producers, be in shape to take care of 
much new business in this line until after the new year has 
been entered upon. 


CONDUIT.—Jobbers’ stocks are still very low, although 
ene hears of conduit coming into the market. The govern- 
ment is using large supplies for shipbuilding purposes, but 
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it seems to be the general feeling here that the market will 
soon ease up. 

LINE MATERIALS.—Many inquiries for cross-arms, 
pins, insulators, etc., have been received, showing that new 
construction along these lines is actively being considered. 

WASHING MACHINES.—Producers report no particular 
change during the past week. Supplies on hand of copper 
machines are very limited and orders are heavy. It is im- 
possible to say just when the supply will become normal. 

VACUUM CLEANERS.—Demand for vacuum cleaners 
still holds active and strong. A representative of one of 
the largest manufacturers, who is introducing a new ma- 
chine, stated to-day that supplies would from now on be 
coming into the market in much better volume. 


CHRISTMAS-TREE OUTFITS.—Notwithstanding the 
season, the market is very dull and jobbers are stocked up 
heavily from last year. It is understood that one large 
producer sold out his stock at cost to get rid of the line. 

BATTERIES.—Dry-cell batteries are still in enormous 
demand, and it will take the manufacturers several weeks 
yet to catch up with their orders. Supplies, however, now 
show signs of improvement, and shipments can be made 
in two or three weeks. 


FLASHLAMPS.—Army and navy réquirements still 
predominate, and there are no supplies to speak of on hand. 
After Jan. 15, however, one of the largest producers stated 
that he thought the supply would begin to be normal again. 

MOTORS.—While it is true that the demand for larger 
sizes of motors has shown a falling off since the armistice 
was signed, there does not seem to be any idea that a sur- 
plus on the market will occur. 


USED MATERIAL.—One of the largest dealers in sec- 
ond-hand power machinery when seen this week voiced the 
most optimistic views for the future and stated that, in his 
opinion, if there was to be any temporary depression it 
would be of the shortest duration. There is no great quan- 
tity of material being thrown on the market, and there is 
so much new work and reconstruction to be done in all 
lines that he is of the opinion that prices will hold. 


CHICAGO 


A canvass of the more important central stations in the 
Middle West shows that activity incident to the rebuilding 
of central-station commercial departments is in some ca-es 
already in full swing and in other cases is at the point 
of starting. Central-station commercial men are particu- 
larly optimistic about the outlook. Jobbers’ salesmen 
also report a great number of prospects for spring building. 

There is, of course, at present a tendency for large buyers 
to withhold their orders awaiting lower prices. This situa- 
tion may become somewhat more pronounced in view of 
the fact that the fixing of copper and steel prices is to be 
discontinued on Jan. 1. 

Taken on the whole, the labor situation is perhaps as in- 
teresting as any other in the Middle West. Quite a num- 
ber of employees of war industries, finding their weekly 
earnings reduced by the elimination of overtime, and Sun- 
day work, are seeking employment in other more staple 
businesses. There seems to be no general disposition for 
prices to soften. 


COPPER WIRE.—The wire situation has taken a turn 
which is decidedly for the better. Sufficient stock of Nos. 
i4, 12 and 10 rubber-covered is now available in Chicago. 
There have been some price readjustments on weatherproof 
wire. The weatherproof line as a whole has been changed 
from a 36-cent to a 34-cent base Chicago. On the other 
hand, the manufacturers of weatherproof wire on account 
of the high price of cotton and labor have readjusted up- 
ward the price of No. 14—where it formerly took the prece- 
dence of 3 cents on the base it now takes 4 cents, and where 
50 cents was usually added for double braid $1 is now 
added. 

CONDUIT.—Except for the few firms which have large 
naval contracts conduit buyers in Chicago appear to be in 
almost normal shape. It is reported that there are no sizes 
which cannot be obtained from stock in Chicago. 
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LIGHTING FIXTURES.—Manufacturers of this type of 
equipment, which has been on nearly a 100 per cent war 
basis, are completing plans for coming back into the field 
of pre-war business. 


ELECTRICAL APPLIANCES.—Factories in Chicago 
are going at full speed to produce appliances needed to 
fulfill the demands of Christmas trade. 


WASHING MACHINES.—Business seems by no means 
to have reached its peak. Manufacturers with plants al- 
ready built have orders on hand for a long period ahead. 
Some of the most important factories in the field are 
actually siarting additional plants. 


BOSTON 


Trade holds up well, considering the readjustment now 
in progress in most branches of industry. Jobbers are 
buying comparatively little on account of being fairly well 
stocked with supplies purchased at high price levels. An 
undertone of optimism is to be found in electrical circles. 
The labor supply is increasing, and inquiries from Europe 
for American goods are coming in rapidly. Collections are 
very satisfactory at present. Prices are being held firmly 
and bid fair to continue around present levels for some 
time, according to current opinion. Deliveries are still 
irregular and uncertain, and with the prospect of moze 
embargoes the outlook is not satisfactory for quick service 
between factories and distributers. High prices are hold- 
ing back much building construction expected to be handled 
before long, but this is regarded as temporary. The gov- 
ernment is still in the market as an important buyer of 
many materials, but more and more cancellations are to 
be expected, except in shipping activities and important 
naval construction. By and large, the readjustment process 
is going forward with far less disturbance to industry than 
was feared in some quarters. Central stations are busy 
utilizing present facilities, and the extension of plants in 
some cases cannot be long postponed. Appliances are 
moving well and are in fair supply. 


CONDUIT.—A heavy demand is noted for smaller sizes, 
which are none too plentiful in the New England market. 
Prices appear to have reached the top. Better classes of 
residences are beginning to absorb some pipe, as is also an 
active industrial market. Stocks are rather low generally 


CHRISTMAS MATERIAL.—Ciocks are now in good 
shape to meet a rush trade. So far the holiday trade is 
a little slow, but increased retail sales are looked for. 


FIXTURES.—tThe outlook is better every week. Stocks 
are in good shape and prices steady. 

RADIATORS.—Jobbers’ stocks are low, but the retail 
market is still supplied to meet moderate demands. Dis- 
tributers have lately been handicapped by the inability of 
factories to make deliveries, and unquestionably many 
thousands of dollars have been lost through the oversold 
condition of the maxket. 

WIRE.—Stocks are spotty, tending toward shortage; but 
the relaxation cf the war demands is being reflected in 
the industrial field ky gradual improvement in supply con- 
ditions. The smaller sizcs aie now easier to obtain. 


STORAGE DCATTERIES.—£tocks are rather below nor- 
mal. Trade is brisk in automobile batteries, and the gov- 
e-nment Cemancs are stronzly maintained. It appears un- 
likely that any further price advances are in prospect. 

INDUSTRIAL ELECTRIC TRUCKS.—A slight reces- 
sion in demand is reported, but this is not regarded as per- 
manent. The hizh cost of labor insures long-continued 
business for this class of equipment. 


ELECTRIC ROAD TRUCKS.—tThe outlook is better than 
for some time, and only the shortage of material seems 
to stand in the way of large developments. Interests identi- 
fied with the Boston Edison company are expected soon to 
establish a large battery and truck service station in t! 
South End of Boston. 


SWITCHES AND SOCKETS.—Stocks are large and t'\ 
distributors are in excellent shape to meet the expected 
boom in building in the late winter. 
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ATLANTA 


That buyers are deferring new commitments as far as 
possible, awaiting the further reaction of prices which 
seems fairly foreshadowed, is the keynote of advices from 
every center of importance in the Southeast. Then, too, 
uncertainty exists regarding the exact disposition of various 
restrictions which still remain effective, and this is a sig- 
nificant element in the present hesitation. The facts, how- 
ever, that the large manufacturers have substantial un- 
filled orders booked and that the government intends to go 
slow and properly compensate manufacturers on cancella- 
tion of contracts make for further confidence in the future. 

Opinion prevails that during the following three to four 
months business will mark time until plans develop for 
early spring expansion. With conservatism and caution 
conspicuous features, there is less apprehension now of the 
results of the economic changes that must come. 

Restrictions on storage of bituminous coal and upon the 
use of electric lighting on “lightless nights” have been re- 
moved. Reports as to immediate business activity in 
Florida, Louisiana and Mississippi are very bright. The 
fixed price on sugar has stimulated the refinery business, 
and inquiries for equipment are being received daily. The 
city of New Orleans has completed plans for the construc- 
tion of a coal-handling plant, including storage, railways 
and conveyers, to provide facilities for loading steamships 
with cargo coal. All action on the location of a ten-million- 
dollar chlorine plant at New Orleans has been held up. 
Dispatches from Washington state that when the army 
has been reduced to a peace-time basis only three motor 
repair shops will be maintained permanently. These will be 
at Atlanta, Ga., San Antonio, Tex., and Baltimore, Md. 

With the removal of certain building restrictions, a small 
construction boom has been started in Alabama. The items 
include county work, bank building, tobacco warehouses at 
Sheffield, a peanut-oil refinery at Andalusia, grain elevators 
at Decatur and a pine reduction plant at Calvert. In ad- 
dition, the Alabama Council of National Defense has on 
file innumerable applications for residences in all parts of 
the state. 

The outlook for big business at the coastal cities looks 
brighter than ever before. This condition is reflected in 
the recent organization of the South Atlantic Maritime 
Corporation, composed of shipping interests at Wilming- 
on, N. C., Charleston, S. C., Savannah, Ga., and Brunswick, 
Ga. This company is organized to secure a broad and 
scientific development of harbors and facilities at these 
ports after expert surveys and engineering advice have 
been arranged through the government. 


CONDUIT.—Reports reaching this section show that 
while pledges are not required to secure rigid conduit, it is 
more difficult than ever to get shipments. The factories 
are flooded with orders and shipments are away behind. 
The much-looked-for relief is certainly not forthcoming at 
this time. The heavy demand for conduit is mostly regis- 
tered from shipbuilding centers. 


SEATTLE -PORTLAND 


Electrical jobbers in Seattle and adjacent cities are prac- 
tically unanimous in the belief that the effect of the sign- 
ing of the armistice will not be felt in this section for a 
considerable time to come. At present, with but a few minor 
exceptions, the volume of business is flowing along in the 
usual channel, there being no particular increase. Ship- 
yard and industrial orders continue heavy, and no par- 
ticular decrease is noted in sales to lumber manufacturers. 
The cancellation of some schedule material utilized in 
ship construction, principally devices for detection of prox- 
imity of submarines, concealed lighting, etc., has been 
noted already. An improvement of dealers’ stock is no- 
ticed, and but little difficulty is anticipated in the future in 
eeping stocks up to requirements. It is believed that the 
prospects of an early peace will result in much heavier 
Christmas buying than had been expected. There has been 
an unexpected increase in the sale of domestic appliances 
for Christmas gifts, particularly washing and sewing ma- 
chines, percolators and toasters. However, sales appliances 
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probably will not equal those of last year by a considerable 
amount. 

The Portland district reports that since the year is prac- 
tically completed electrical manufacturers are able to make 
a close estimate of the year’s business and that they report 
in general that business has been exceptionally good, al- 
though the end of the year does not show the same activity 
that prevailed in earlier months. Looking ahead into the 
coming year, jobbers believe that there must be a period of 
readjustment when sales of electrical apparatus are bound 
to be slow. This will include possibly the first half of 1919, 
after which extension of peace industries probably will be 
rapid. In the Oregon district much depends upon the 
wooden-ship industry. The suspension of government con- 
tracts and the failure of the government to allow the yards 
to accept foreign contracts have caused considerable un- 
easiness in the industry and a consequent temporary de- 
pression in the industrial field. This is clearing up some- 
what, and there are now strong hopes that there will soon 
be enough wooden ships ordered to keep the yards running 
to capacity for several years to come. Steel yards seems 
to be in better shape, and there is serious consideration of 
changing one or more of the large wooden yards into steel 
yards. A return of the influenza epidemic in Seattle, Port- 
land and other Northwest cities promises to be even more 
severe than the first wave. The health department will 
not resort again to a ban on business houses and public 
gatherings except as a last resort. 


CONDUIT.—Considerable shipments are coming through 
for stocks. Orders for shipbuilding have been filled, and 
jebbers believe no particular effort will be necessary to 
keep a plentiful supply on hand. 


COPPER WIRE.—Although a decrease in the price of 
copper was noted recently, there has been no change worth 
mentioning in the market in Seattle. Demand still equals 
supply. 

FIXTURES.—Sales continue heavy with no noticeable 
decline in home building. Dealers report that builders 
are leaning toward the higher class of merchandise. 


SAN FRANCISCO 


The past week has brought notable improvement in the 
electrical trade generally, probably because of the approach 
of Christmas. In addition to business directly chargeable 
to Christmas trade there have bten rush orders for shop 
equipment and installations which it was desired to have 
completed before the holidays. The rains have favored the 
farmers this winter, and thus far indications are for 
bumper crops. The rice acreage is to be greatly increased 
next season, and orders have already been placed for 
electrical pumping equipment to be used in some districts. 
The prosperity of the farmers is important to the electrical 
trade, because when money is easy in the two central valleys 
of California a ready market is found there for appliances 
and electrical equipment of all kinds. 

The labor situation is steadily improving as business re- 
turns to a peace basis. Wages have not yet been lowered. 

Only a few changes in price have occurred and those are 
slight. Deliveries are easier in practically all lines, par- 
ticularly conduit. Business in the general contracting field 
is showing marked improvement. In many cases this is ex- 
plained by a desire to complete work before the holidays. 
Very little power or telephone-line construction is under 
way, but the number of inquiries received indicates con- 
siderable activity in line construction early in the spring. 


FLASHLAMPS.—These are in demand as Christmas 
approaches, the sales volume this season being now es- 
timated as one-third more than just before Christmas last 
year. This is significant in view of the heavy trade in 
flashlamps last year occasioned by the supplying of men 
going into training camps. 

STORAGE BATTERIES.—Business is about 50 per cent 
above the volume booked last season at this time. Orders 
are being handled satisfactorily. 


WIRE—Rubber-covered and weatherproof wire prices 
are steady and deliveries easier. 





Current Prices of Electrical Supplies 
New York and Chicago Quotations 


ard packages of specified lots on apparatus and 

appliances in Eastern and Middle West markets 
at the beginning of business on Monday of this week. 
They are in all cases the net prices or prices subject 
to discounts from standard lists of contractors, cen- 
tral stations, dealers and others engaged in the re- 
sale of such goods. 

Prices in Southern and other nearby markets will 
rule about the same as those in the Middle West, al- 
though slight modifications to cover increased freight 
and local demands should be expected. In the Far 
West and on the Pacific Coast the prevailing prices 
are naturally higher, covering as they must increased 


Te prices quoted are those prevailing in stand- 


freight and the necessity of larger stocks with in- 
creased interest and warehouse charges on account 
of the distances from sources of supply, infrequent 
turnover of stock and uncertainty as to delivery of 
goods in transit. Moreover, the Far West presents a 
wide variation in demand due to a small population 
spread over a wide area in agricultural and mining 
communities, as contrasted with the denser popula- 
tion of the East and Middle West, their nearness to 
the sources of supply, the more frequent turnover 
in stocks and the constant demands which arise in 
industrial centers. Price variations may be due to 
difference in grade of products of different manu- 
facturers, to local conditions, or to both. 


ARMORED CONDUCTOR, FLEXIBLE 
STEEL 


Single-Conductor 
List per 


B & §. Size 1000 Ft. 


. 10 stranded 
8 stranded 
6 stranded 
4 stranded 
2 stranded 
1 stranded 


No. 14 solid 
No. 12 solid 
Yo. 10 solid 

8 stranded 

6 stranded 

4 stranded 


NET PRICE 


135 
185 
235 
370 
575 


AND DISCOUNT PER 1000 FT.— 
NEW YORK 


Single-Conductor 
No. 14 Solid 
List 
; 10% 
No. 12 Solid 


Less than coil 
Coil to 1000 ft 


Less than coil 
Coil to 1000 ft 


Twin-Conductor 
No. 14 Solid 
T ist 
10% 
No. 12 Solid 
List 


Less than coil 


Coil to 1000 ft 


Less than coil 
Coil to 1000 ft 


DISCOUNT—CHICAGO 
Single-Conductor 
No. 14 Solid 


Less then coil indok .. $+30% to +20% 
Coil to 1000 ft , List 


No. 12 Solid 


Less than coil . +30% to +2€0% 
Coil to 1000 ft g ne List 


Twin-Conductor 
No. 14 Solid 


$115.00 
100.00 


No. 12 Solid 
Less than coil oe oii +30% to +20% 
Coil to 1000 ft List 
ATTACHMENT PLUGS 


List ranges from $0.22 to $0.30 each. 
Standard packages from 100 to 250. 
DISCOUNT—NEW YORK 


Less than 1/5 std pkg. 
1/5 to std. pkg pau 
Std. pkg 


Less than coil 
Coil to 1000 ft 


+ 20% 
List 
15% to 17% 


DISCOUNT—CHICAGO 
Less than 1/5 std. pkg +30% to List 


! 5 to atd. pkg 438 : 308 
° 0 


BATTERIES, DRY 
NEW YORK 
No. 6 No. 6 
Regular Ignitor 
$0. 45—$0. % $0. — 7 


.35— 3 oa yy 
32—  .329 .33— 339 


Each Net 
Less than 12.. 
2 to 50 
50 to barrel 
Rarre! lots 
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BATTERIES, DRY—Continued 
CHICAGO 
, No. 6 
Each Net Regular 
Less than 12... $0.40 to $0 . 
I12to 50.... 35 to 
50 to barrel... 319 to 35 
Barrel lots... . 289 to 3z 


No. 6 
Ignitor 
$0.40 to $0.45 
2:50 ae 
.329to §=.35 
.299to .32 


CONDUIT, METALLIC FLEXIBLE 


List per 
100 Ft. 


= 
B 


. per Coil 


| eee Ls eheaheiat = 


Ree 


NET PER 1000 FT.—NEW YORK 


Coil to 1000 Ft. 
$63 75— 69 75 
72.09— 75.00 


85.00— 93 00 
96. 00—100. 00 


Less than Coil 

ir. single. trip. $75 00 
s-in. double strip 75.00— 82.50 
single strip 100 00 

in. double strip 100.00—110.00 


NET PER 1000 FT.—CHICAG 


Les; than Coil 
singlestrip $75.00 
double strip 78 25 to 


single strip 100. 00 
[ in. double strip 105.00 


Coil to 1000 Ft. 
$63.25 to $63.75 
$78.75 71.25 

75 00to 85 00 
93.00to 95.00 


CONDUIT, NCN-METALLIC FLEXIBLE 
List per List per 


Size, In. Foot 


Size, In. 


NET PER 100) FT.—NEW YORK 


Less than $15 to $60 $60 to $150 
$15 List List List 


$25.00-50 70 $24 CO-35.20 $23 00-30 25 
30.00-56.40 28.00-38.40 26.00-33.00 


4-in.— 


NET PER 1000 FT.—CHICAGO 


$15 to $60 $60 to $150 
List 


List 


$26 00-29. 15 
29.00 


Less ‘han 


$15 List 


$60 00 
65.00 


Fy-in.— 


4-in.— 


$30 00 
33.50 


CONDUIT, COUPLINGS AND ELBOWS, 
RIGID IRON 


. Card No. 40 


Conduit, List 
per Foot 


CONDUIT, COUPLINGS AND ELBOWS, 
RIGID IRON—Continued 


Size, In. Couplings, List Elbows, List 


4.80 
DISCOUNT—NEW YORK 


} in. to fin. iin. to 3in 
Less than 2500lb..... 7% to7 1% 9% to 9.1% 
2500 to 5000 Ib.. 10% to 10 i% 12% to 12.1% 
(For galv anized deduct six points from above 
discounts.) 


DISCOUNT—CHICAGO 


sto}! i to 3 In. 
Less than 2500 Ib.. + 5.5% Z to 3. 5% +3.5% to+1.5% 
2500 to 5000 Ib..... +2. 5% to +05 % 45% to 1.5% 
(For galv: anized deduct six points from above dis- 
counts.) 


FLATIRONS 
NEW YORK 


UND. 3. SS Svkedaecis Cuwa sree be 


[ $6.00 to $6 50 
Discount 


20% to 30% 


CHICAGO 


BE BOUD ios davonnaseenne ae 


f $6.00 to $7.00 
Discount 


20% to 30% 
FUSES, INCLOSED 


250-Volt Std. Pkg. 
to 30-amp 
to 60-amp 
to 100-amp 
to 200-amp 
to 400-amp 
to 600-amp 
600-Volt 
3-amp. 
35-amp. 
65-amp. 
110-amp. 
225-amp. 
450-amp. 


3-amp. 
35-amp. 
65-amp. 
110-amp. 
225-amp. 
450-amp. 


to 100-amp 
to 200-amp 
to 400-amp 
to 600-amp 
DISCOUNT—NEW YORK 
Reed than 0/5 6td. Oke... ices cccass 
ND NN sis. ozdbacadicaihs-aaedcs 
DISCOUNT—CHICAGO 


Less than 1/5 std. pkg. ieiwanwal 
UP a OOM. oo scaticessceak eee’ 


FUSE PLUGS 
3-Amp. to 30-Amp. 
NEW YORK 


30% 
40% to 41% 


Per 100 Nx 
Less than oS std. pkg. . $6.00 to $8 75 
1/5 to std. p pkg. 5 25to 7 00 
Standar packages, 500. ‘List, each, $0.07 


CHICAGO 


Less than 1/5 std. pkg. . ae Sareoth %. 00 
1/5 to std. pkg. . 7.06 
Standard packages, 500. “List, “each, $0. 07 


Per 100 \« 
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LAMPS, MAZDA OR TUNGSTEN 
110 to 125 Volts 


List, 
Regular, Clear: Std. Pkg. Each 
10 to 40-watt—B............. 100 $0.35 
ae: OC Tene eS 100 . 40 
100-watt—B................. 24 . 85 
75-watt—C ea 50 70 
Sr bo adic dees Sa sche 24 1.10 
200-watt—C....2........2 24 2.20 
300-watt—C........ ; 24 3.25 
Round Bulbs, 34-in., Frosted: 
15-watt—G 25 50 60 
TORE, Be oa ha oka sig Ss 50 . 60 
40-watt—G 25 56 . 60 
Round Bulbs, 3}-in., Frosted: 
60-watt—G 30 ; 24 . 82 
Round Bulbs, 4}-in., Frosted: | 
1u0-watt—G 3 24 1.15 
DISCOUNT—NEW YORK 
Less than std. pkg. . . List 
OU BI 50 cos toes penne ccucusticess 10% 
DISCOUNT—CHICAGO 
Less than std. pkg List 


Std. pkg.... 10% 


LAMP CORD 
Cotton-Covered, Type C, No. 18 


NEW YORK 
Per 1000 Ft. Net 
$30.47— $40.77 


ons ems one Car) e. 
7 27.42— 32.98 


Coil to 1000 ft 


Per 1000 Ft. Net 


$38.00 
28.00 


Less than coil (250 ft.) 
Coil to 1000 ft 


| I 
| 
| 
CHICAGO 
LAMP GUARDS, WIRE 
Standard packages from 50 to 150 
NEW YORK 


Net per 100 $24.00 to $33.00 


Q 
on 
oot 
os 
OQ 
> 
Q 
Cy 
~ 


Net per 100......... $23. 93 to $30.00 | 
OUTLET BOXES | 
List 
Nos per 100 | 
10I—A, A 14, 48.C., 6200, 320 ee $30.00 | 
102—B.A., 6200, S.FE., 300, A.X., 4S.. 30.00 
103—C.A., 9, 4R, B 1} 25.00 
106—F.A., 7, C.S., 14,3 R 20.00 | 
DISCOUNT—NEW YORK 
Black Galvanized 
Less than $10.00 list.. 26% 20% 
$10.00 to $50.00 list. ......... 36% 31% 


DISCOUNT—CHICAGO 





Black Galvanized 
Less than $10.00 list. 20% 10% 
$10.00 to $50.00 list... 30% 20% 

PIPE FITTINGS 
DISCOUNT—NEW YORK 

Less than 1/5 std. pkg. 10% 
1/5 to std. pkg.... 20%, 
Std pkg Cowes ses he keaes «8.0 ewe 30% 
DISCOUNT—CHICAGO | 
Less than 1/5 std. pkg. 5% | 

1/5 to std. pkg 15% 

SUR PI er eee Ss Ace cease en tatoos 25% 

PORCELAIN CLFATS—UNGLAZED 


Tuo and Three Wire 


NEW YORK 
Per 1000 Net 


. $20.00 to $21.00 
17.00 to 17.85 
List per 1000, $21 to $34 


Less than 1/5 std. pkg 
> to: 000 OEMS. >. cscs ass 
~tandard package, 2200. 


CHICAGO 


Per 1000 Net 
‘ess than 1/5 std. pkg. . $21.00 
5 to std. pk 17 85 
standard package, 2200. List per ‘1000, $20.00-21.00 


| 1o0am> 3P 
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PORCELAIN KNOBS 
NEW YORK 


Per 1000 Net. Std. Pkg. 3500 Std. Pkg. 4000 


53 N.C.—Solid Nail-it—N.C. 


. $16. 00—$32.00 
13.60— 27.20 


Less than 1/5 std. pkg. 
1/5 to std. pkg 


CHICAGO 


Per 1000 Net. Std. Pkg. 3500. Std. Pkg. 4000 


54 N.C.—Solid Nail-it—N.C 


$13 00—$32 00 
11.50— 27.20 


Less than 1/5 std. pkg 
1/5 *ostd. pkg... 


SOCKETS AND RECEPTACLES 


Std. Pkg. List 
}-in. cap key and push sockets..... 500 $0. 33 
}-in. cap keyless socket 500 30 
}-in. cap pull socket 250 60 
DISCOUNT—NEW YORK 
_ than 1/5 std. pkg +20% 
> UOMO. DRE: 5 oc ccnes List 
DISCOUNT—CHICAGO 
Less than 1/5 std. pkg List 
1/5 std. pkg 10% 
SWITCHES, KNIFE 
250-Volt, Front Connections, No Fuse 

High Grade: 

30-amp. 8. P. $0.80 


Ss. 
60-amp. 8S. P. S. 
100-amp. 8. P.S 
200-amp. 8. P. 8. 
300-amp. 8. P. S. 
30-amp. D.P.s 
60-amp. D. P.S. 
100-amp. D. P.S. 
200-amp. D. P. S. 
| 300-s amp. D. P. 8. 2 
30-amp. 3 P. 
60-amp. 3 P 


= 
= 
= 
es 
z 
~ 
7 
T 
n 3 


200-amp. 3 P. 
300-amp. 3 P. 


Low Grade: 


RNIN = OUW eK KW N Oo 
NR 
So 


DLNLRL* 


‘ T 
¥ 
Se 
- 


EP Eck ss akcek eee $0.42 

60-amp. S. P. 8S. T 74 

100-amp. 8S. P. S. T 1.50 
200-amp. 8. P. 8. T 2.70 
30-amp. D. P. 8. T 68 

60-amp. D. P. S. T 1.22 

100-amp. D. P. 8. T 2.50 
200-amp. D. P. 8. T 4.50 
30-amp. 3 P. 8S. T 1.02 

60-amp. 3 P_S.7 1 84 

100-amp. 3 P. 8. T 3.76 
200-amp. 3 P. S. T 6.76 

DISCOUNT—NEW YORK 

High Grade 

Less than $10 list +15% to +10% 
$10 to $25 list 2% to 5% 
$25 to $50 list. . 5% to 10% 
Low Grade 

Less than $10 list +5% to list 
$10 to $25 list 8% to 15% 


$25 to $50 list 15% to 20% 


DISCOUNT—CHICAGO 


High Grade 
| Less than $10 list............ + 15% 
$10 to $25 list ies : P List to 2% 
GRP UG BO MIND voc kk odetees 5% 
Low Grade 


Less than $10 list... ....... sess + 
$10 to $25 list aaa 8% 
$25 to $50 list 15% to 16% 


So 
Ci 


SWITCEES, SNAP AND FLUSH 


5-Amp. and 10-Amp., 125-Volt Snap 
Switches 
Std. Pkg. List 
5-amp. single-pole__ eiteaie cae $0.28 
5-amp. single-pole,ind........ 250 32 
10-amp. single-pole 100 .48 
10-amp. single-pole, ind. 100 54 
5-amp. three-point 100 54 
10-amp. three-point... ......... 50 76 
10-amp., 250-volt, D. P 100 66 
10-Amp., 250-Volt Push-Button Switches 
Std. Pkg. List 
10-amp. single-pole.............. 100 $0.45 
10-amp. three-way. ............ 50 .70 
10-amp. double-pole...... “ 50 70 
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SWITCHES, SNAP AND FLUSH—Continued 


DISCOUNT—NEW YORK 


Less than 1/5 std. pkg +20% 

Oem OURNINES ENR on: io gdeesn cea ne List 

RSS chs 5 oveara cw aalios ae 15% to 17% 
DISCOUNT—CHICAGO 

Less than 1/5 std. pkg......... List to 10% 

cpa i SRS 10% to 163% 

Std. pkg 18% to 25% 


SWITCH BUXES, SECTIONAL CONDUIT 


List 

Union and Similar— Each 
We Re} accent eek tke wa $0. 34 
PER UME a scl vias e haceue Gan Coen een wen 60 


DISCOUNT—NEW YORK 


Black Galvanized 
Less than $2.00 list... Netto 18% Net 
$2.00 to $10.00 list 10% to 28% 5% 
$10.00 to $50.00 list. 20% to 45% 10% 
DISCOUNT—CHICAGO 
Galvanized Black 


Less than $2.00 list.. 
$2.00 to $10.00 list. 
$10.00 to $50.00 list. 


25% to 40% 
25% to 50% 
25% to 64% 


20% to 30% 
20% to 40% 
20% to 52% 


TOASTERS, UPRIGHT 


NEW YORK 


Bee 3 co6 sek swanes $6 00 to 6 50 
Discount 20% to 30% 


List price 
Discount .. 


$6.50 to $7.00 
20% to 30% 


WIRE ANNUNCIATOR 


NEW YORK 


Per Lb. Net 
No. 18, less than full spools....... $0. 54-$0. 66 
No. 18, full spools os 52- .56 
CHICAGO 
Per Lb. Net 
No. 18, less than full oe, $0.65 to $0. 69 
No. 18, full spools 55 to 575 


WIRE, RUBBER-COVERED, N. C. 


Solid-Conductor, Single-Braid 


NEW YORK 


Price per 1000 Ft. Net —————-— 


Less than 500 to 1000 to 
500 Ft. 1000 Ft. 5000 Ft. 
14....$20.00-$25.00 $13.50-$17.00 $12.50-$15 
12.... 25.00- 27.09 22.50- 23.22 18.75— 23.22 
10.... 31.26— 32.40 28.66- 32.40 25.00— 27.45 
8.... 43.92- 45.72 40.26- 45.72 35.14 38.10 





00 





6.... 63.69- 72.36 57.90- 60.30 55.58 57.88 
CHICAGO 

Price per 1000 Ft. Net ——-————— 

Less than 500 to 2500 to 

No. 500 Ft. 2500 Ft. 5000 Ft. 
14.. $25.00 $18. 00-$25. 00 $15.50 
12 $29. 46- 31.44 29. 46—- 31.44. $25 54- 31.44 
10 41 10- 43.84 41.10- 43.84 34 62- 38.36 
8 57.00- 61.76 57.00—- 61.76 50 18— 54.04 
6 85.31- 97.68 85.31- 85.47 77.21-— 85.47 


WIRE, WEATHERPROOF 


Solid-Conductor, Triple-Braid, Size 4/0 to 3 Ine. 


NEW YORK 
Per 100 Lb. Net 


Less than 25 Ib....... $39.75 
25 to 50Ib...... 39.75 
50 to 100 lb 38.75 


Per 100 Lb. Net 
. $39.76 to $41.00 
33.76to 40.00 
37.76to 39.00 


es 
25 to 50 Ib 
5U tu 100 Ib 





NEW APPARATUS & APPLIANCES 


A Record of Latest Developments and Improvements 
in Manufacturers’ Products Used in 


Electrically Lighted Bulletins 
Operated by Typewriter 


A novel yet practical electric bulle- 
tin board has been erected on the roof 
of a newspaper building in a Middle 
Western city. Unlike any other de- 
vice of this nature, it is operated by 
a typewriter, letters appearing in elec- 
tric lights on the device as the keys 
are struck by an operator. The “elec- 
trograph,” as it is called, is two-sided, 
the same bulletins appearing simul- 
taneously on each side. Each side has 
sixty monograms, arranged in three 
rows. Each monogram has a clever 
arrangement of twenty-one electric 
lights, combinations of which form any 
letter or numeral and a few other 
characters. 

In writing the bulletins the operator 
writes the same matter on paper, which 
is fed into the typewriter from a roll. 
This roll then gives an accurate record 
of everything shown on the device. 
The average bulletin may be produced 
in about ten seconds. 

The operator is stationed on the top 
floor of the building and cannot see 
the result of his operations, but a pilot 
board in front of him tells just 
what results he is getting. When he 
strikes a key the contact throws on 
the corresponding letter, which auto- 
matically lights a bulb on the pilot 
board. If the bulb fails to light, the 
operator knows that the letter did not 
appear, and he proceeds to strike it 
again. Such occurrences are not fre- 


PILOT LAMP BOARD AND TYPEWRITER FOR 
OPERATING BULLETINS 


quent, but the pilot system affords 
quick detection of defects, and repairs 
may thus be made promptly. 

A double releasing device is pro- 
vided. One key releases the entire 
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the Electrical Field 


board, clearing it for the next bulletin. 
Another key releases the letter in any 
desired monogram without interfering 
with the other letters. Hence, in case 
a wrong letter is struck it may be 
promptly put out and the correct letter 
inserted. The monograms are approxi- 
mately 2 ft. by 3 ft. (60 cm. by 90 cm.) 
and the bulletins may be read at a dis- 
tance of half a mile under ordinary 
weather conditions. 

The electrograph was constructed by 
the American Electrograph Company, 
Columbus, Ohio. 


Marine Reflector Fixture 


A 380-deg. angle reflector combined 
with a water-tight, gas-proof and va- 
por-proof fixture for marine service 
has just been placed upon the market 
by the Benjamin Electric Manufactur- 
ing Company, 806 West Washington 
Boulevard, Chicago. The heavy cast- 
iron hood is furnished tapped for 3-in. 
(1.27-cm.) iron pipe and contains a re- 


COMBINATION _-ATURE IS WATER-TIGHT 


AND STRONG 


ceptacle of the easy-to-wire type with 
a porcelain base and the Benjamin 
lamp grip to prevent loosening and 
falling of the lamp. The reflector is 
made of one-piece steel having an inside 
finish of white porcelain enamel (not 
easily discolored, according to the mak- 
ers) and black-enameled outside. A 
heavy clear-glass globe is screwed on a 
copper holder. Two gaskets make the 
fixture water-tight. 


Mine-Duty Starter of the 
Magnetic-Switch Type 


Because of the injurious effects of 
moisture and severe operating condi- 
tions starters and controllers of motors 
in mine service must be specially and 


sturdily constructed. Especially is 
this true of the starters and controllers 
for ventilation fan and pump motors, 
since it is often vitally necessary that 
these be maintained in continuous op- 
eration in order to free the mine of 
water and to exhaust dangerous gases. 
Wide fluctuation in generator or line 
voltage caused by main hoists and lo- 


comotives also contributes to the de- 
sirability of having specially con- 
structed starters and controllers. To 
meet these conditions a redesigned 
mine-duty self-starter for motors up 
to 100 hp., having operating and pro- 
tective features essential to the con- 


_— 
Pate 


ie 2 gage eee 


PROTECTS MOTOR FROM INJURY DUE TO 
LOW VOLTAGE OR OVERLOAD 


tinuous operation of fan and pump 
motors, is being marketed by the Cut- 
ler-Hammer Manufacturing Company 
of Milwaukee, Wis. The starter, which 
is of the pilot-switch accelerator type, 
employs a rugged relay said to be 
very sensitive and positive in its ac- 
tion. Injury to the motor is prevented 
by the relay, since all of the armature 
resistance is inserted in case of a bad 
voltage drop, thus checking the heavy 
current resulting from the decreasing 
counter-electromotive force. If the 
line pressure falls to about 80 per cent 
of normal, the relay drops out, open- 
ing the control circuits to the acceler- 
ating switches. These drop in turn and 
cut into circuit the heavy-duty starting 
resistance, which has capacity for con- 
tinuous service at low voltage. The 
motor then runs at slow speed until 
the voltage increases, and at about 90 
per cent of normal the relay pulls in 
again, cutting out the resistance and 
permitting the motor to accelerate to 
normal full speed. 

A single coil overload, in case of 
shunt-wound motors, can be added to 
insert the armature resistance also in 
case of an overload and thus keep the 
fan or pump running at a _ reduced 
speed. This single-coil overload and 
the low-voltage relay prevent the shunt 
motor from flashing over under severe 
voltage fluctuations. When the voltage 
drops to a very low value the motor 
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tends to run as a generator and is liable 
to “flash over” across the brushes, in- 
juring the motor and commutator. 
With a compound motor the overload 
relay is not so necessary, because when 
the motor tends to run as a generator 
the compound winding opposes the 
shunt winding, neutralizing the field 
and preventing those conditions which 
result in “flashing over.” 


Snap Switch with 
Molded Base 


A very substantially constructed 
snap switch for marine service has been 
produced by having the ratchet plate 
molded into the composition base. 
While the ratchet plate is made of steel 
in order to withstand the severe serv- 
ice expected of such a part, it is heavily 
copper-plated to prevent rusting. The 
music-wire spring which actuates the 
mechanism is also heavily plated. This 
switch is produced by the Bryant Elec- 
tric Company, Bridgeport, Conn. 

The switch is made both single-pole 
and double-pole, and for either type 
a %-in. (9.5-mm.) extension stem for 
a handle is offered for use where 
watertight covers are employed. The 
bases are molded of such a size as to 
permit of standard screw spacing for 
attaching to the box; that is, 12 in. 
(3.48 cm.) on centers. The diameter 
of the switch base is 1% in. (4.45 cm.). 
A groove is also provided on the back 
of the base which is large enough to 
permit of running a separate circuit 
through the box. Two of these 
switches may be mounted in a stand- 
ard 4-in. (10-cm.) box. 


Marine 


Flexible Unit-Type Discon- 


necting Switch 
When installing disconnecting 
switches it is often found necessary to 
obtain a certain height from the ter- 
minals to base in order that the con- 














SWITCH WITH VARIABLE HEIGHT 
SUB-BASES 


‘uctors shall line up with existing 
eights of busbar supports or other 
equipment. Such variations in height 
»etween the switch terminals and the 
iounting base can readily be made by 
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means of the “unit-type” switch here 
illustrated, which is manufactured by 
the Delta Star Electric Company, Chi- 
cago, Ill. 

The corrugated insulators are pro- 
vided with removable sub-bases, which 
in turn are bolted to the main support- 
ing base. These sub-bases are fur- 
nished in various heights, and by 
selecting the proper size a switch ele- 
ment can be lowered or raised to meet 
lecal conditions. The standard high- 
capacity, separately operated and 
locking-type switch blades are used 
as with standard “unit-type” switches. 





Vacuum Electric Washer 


The “Easy” vacuum electric washer 
has been redesigned and improvements 
incorporated in the model “H” wash- 
ing machine, made by the Syracuse 
Washer Corporation, Syracuse, N. Y. 

The vacuum or suction principle is 
utilized to wash the clothes, the two 
vacuum cups in the tub moving up and 
down rapidly and taking new positions 
at each stroke. The air contained in 
the cups at the downward stroke forces 
the soapy water through the mesh of 
the garments, while the water is 
sucket through the clothes again by 
the upward stroke of the cups. In 
this way, the manufacturer says, dirt 
end foreign substances are dislodged 
without the injury which sometimes 
occurs to thin laces and lingerie by 
friction with cleated or corrugated 
surfaces. 

Solid copper, tinned on the inside to 
prevent discoloring, is used in the 
manufacture of the tub, which is fitted 
with a removable one-piece cover. The 
black-enameled metal frame holds all 
the operating parts under the tub out 
of the way, the gears being guarded 
with metal shields. This wringer 
swings to any desired position and has 
an instant-release safety device. 

The §-hp. motor runs the washer 
with a countershaft and pulleys, any 
stretch in the belt being taken up by 
automatic adjustment. An additional 
feature of the machine, which may be 
obtained as extra equipment, is an 
easily attachable gas heater. This may 
be utilized to heat the cold water in 
the tub and also to maintain it at a 
desired temperature. It is also pointed 
out that the ten-sheet or 14-lb. (6-kg.) 
ary-clothes capacity of this washer is 
an unusually large one for the space 
occupied. 





Light-Weight Electric Drill 

An electric drill which is the lightest 
manufactured for the same capacity, 
the makers say, is being put on the 
market by the Black & Decker Manu- 
facturing Company, Baltimore, Md. It 
will take any size of drill up to 3/16 in. 
(4.8 mm.), is 4 in. (10 em.) in diame- 
ter and 12 in. (30 cm.) over all, weigh- 
ing only 6% Ib. (2.9 kg.). 

This drill can be used from any elec- 
tric light socket on either alternating 
or direct current, it is equipped with a 
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series-compensated motor designed es- 
pecially for drilling small holes in steel, 
iron or wood and has a no-load speed 
of 1600 r.p.m. and full-load energy con- 
sumption of 175 watts, at which the 
speed is 1000 r.p.m. 





Safety First for Crane and 
Operator 


In the article under the above title 
in the ELECTRICAL WorLD of Nov. 16, 
describing the crane protective panels 





ALTERNATING-CURRENT PANEL FOR 
MANUALLY CONTROLLED CRANES 


manufactured by the Cutler-Hammer 
Manufacturing Company of Milwaukee, 
Wis., the illustration was erroneously 
described as an _ alternating-current 
panel for manually controlled cranes. 
The picture was, however, a representa- 
tion of the direct-current panels of this 
company, the illustration herewith 
reproducing its alternating - current 
panel, which is used in cabs of cranes 
having three polyphase motors. The 
panel is installed with the controllers 
in front and provides two reverse-cur- 
rent time-limit overlook relays for each 
motor. 


Ceiling-Attached Lighting 
Fixture 


A dust-proof lighting unit which is 
attached directly to ceilings and thus 
eliminates chains and. other dust-col- 
lecting: parts has been developed .and 
is being marketed by William E. Gray 
& Company of Utica, N: Y., and ‘is 
known as the “Ceilite.” Varying in- 
tensities of light may be _ secured 
through a special switch which permits 
the use of one, two or the full four 
lamps contained in the bowl. A re- 
flector placed above these lamps aids in 
the distribution or concentration of the 
light, which shines through a daylight 
glass called “Celestialite’ made by the 
Gleason-Thiebout Glass Company, New 
York City. 
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Trade Notes 


Edison Battery Sale Changes 


BERTRAM SMITH, for the past three 
years district sales manager of the Detroit 
district of the Edison Storage Battery Com- 
pany, has been ane’ assistant sales 
manager, with headquarters at the main 
office, Orange, N. J. Mr. Smith is known 
throughout the trade as one of the “old- 
timers” of the storage-battery business, 
having been active in the sale of lead bat- 
teries for many years before the advent of 
the alkaline storage batteries. Mr. Smith’s 
earlier connections include such positions 
as Western sales manager, secretary and 
treasurer of the National Battery Company, 
manager of the Chicago office of the United 
States Lighting & Heating Company and 
assistant manager of the Edison Storage 
Battery Supply Company, San Francisco. 


GEORGE F. SIMONS has been appointed 
district sales manager of the Detroit dis- 
trict. Mr. Simons has been associated with 
the Edison Storage Battery Company for 
the past three years. He has had valuable 
experience in storage-battery practice, and 
previous to his going with the Edison Stor- 
age Battery Company he was for _ nine 
years associated with the old National 
Battery Company, Buffalo, N. Y., and with 
the United States Lighting & Heating 
Company. 


J. K. MAHAFFEY, who has been repre- 
senting the Edison Storage Battery Com- 
pany in Washington in connection with gov- 
ernment business, has been appointed as dis- 
trict sales manager of the Pittsburgh dis- 
trict. Mr. Mahaffey has been in the em- 
ploy of the Edison Storage Battery Com- 
pany since 1916. His previous connections 
include the General Electric Company, the 
Jandus Electric Company, the Adams-Bag- 
nall Company, the Union Metal Manufac- 
turing Company and the Electric Products 
Company of Cleveland. 





EXPORT LICENSES NOT PRIORITY 
CERTIFICATES.—The War Trade Board 
announces the withdrawal of W. T. B. R. 
291 of Oct. 28, 1918, regarding procedure 
with respect to export licenses, priority 
certificates and permits of the Director of 
Steel Supply for the exportation of com- 
modities to any destination. Priority cer- 
tificates and permits of the Director of 
Steel Supply are no longer required by the 
War Industries Board, and therefore sup- 
plemental information sheet X-26 hereafter 
will a be required by the War Trade 
Board. 


NEW ZEALAND ELECTRICAL IM- 
PORTS.—tThe annual report of the Imperial 
Trade Commissioner in New Zealand points 
out that the imports of electrical machin- 
ery manufactured in the United States in- 
creased from $303,535 in 1914 to $566,065 
in 1917, while those from Great Britain 
decreased from $1,960,840 to $1,526,245. 
The imports of insulated wire and cable 
from Japan increased from about $44,000 
in 1916 to more than $50,000 in 1917. The 
commissioner states in his report, however, 
that he is told that the Japanese wire is 
not at all satisfactory. 


FEDERAL CORPORATION TO STIMU- 
LATE RUSSIAN TRADE.—The War 


Board of the United States Russian 
Bureau, Inec., has been organized by 
the War Trade Board at the _ direc- 


tion of the President for the purpose of 
helping the Russians to help themselves 
in stabilizing the economic _ situation 
in Russia. It has a capital stock of 
$5,000,000, all of which has been issued 
and fully paid in cash out of government 
funds and is owned in its entirety by the 
United States government. The company 
will engage in the business of exporting to 
Russia and Siberia commodities which the 
Russian population need, bringing back 
Russian and Siberian raw materials in re- 
turn. The company thus is intended to aid 
in supplying the needs of the people of 
Russia, in encouraging Russian production 
and trade and assisting in the marketing 
of Russian products in America and their 
exchange for American goods. One of the 
chief objects which the company will have 
in view will be the encouragement of private 
capital to engagé in trade in Russia and 
Siberia as shipping becomes available for 
the purpose. Its policy will be to codperate 
with, encourage and promote such trade 
with Russia as will assist in the rehabilita- 
tion of her economic life, and to cover by 
its direct operations only such portions of 
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the field as cannot at present be served 
readily = private enterprise. The head 
office of the Russian Bureau is in the .War 
Trade Board Building at Washington, D. C. 


THE KRANTZ MANUFACTURING 
COMPANY.—L. E. Schumacher, who for 
the last eight years has been chief inspec- 
tor of the Westinghouse Electric & Manu- 
facturing Company at East Pittsburgh, Pa., 
has been promoted to be works manager 
of the Krantz Manufacturing Company, 
Brooklyn, N. Y., the latest subsidiary of 
the former company. Prior to joining the 
Westinghouse company in June, 1900, he 
was employed by the Niagara Falls Power 
Company. His first duty at the Westing- 
house plant was the erecting of switch- 
boards. Two years later he was trans- 
ferred to the testing department, where 
his previous experience was valuable in 
testing the various types of electrical ap- 
paratus. Later he was promoted to be 
general foreman of this department. In 
1908 he was made assistant chief inspec- 
tor, and in 1910 he became chief inspector, 


which position he has held until now. He 
is especially prepared by his long experi- 
ence in the manufacture o safety 





A. E. SCHUMACHER 
switches, panelboards and floor boxes for 
his new position with the Krantz Manu- 


facturing Company, as it makes a specialty 
of these products. ; 


PROCEDURE GOVERNING 
TO HOLLAND.—The 
announces that a 


EXPORTS 
War Trade Board 
trade arrangement has 
been concluded between the Netherlands 
government and the associated govern- 
ments, Pursuant to said arrangement the 
following regulations, governing the pro- 
cedure with respect to the issuance of li- 
censes for the exportation of commodities 
to European Holland, are effective imme- 
diately. The previous announcement with 
respect to such regulations (W. T. B. R. 
287, Oct. 25, 1918) is hereby withdrawn: 
(1) Exporters should apply for licenses to 
the War Trade Board, Bureau of Exports, 
Washington, D. C., using Form X and such 
supplemental information sheets concerning 
the commodity as are required. (2) Before 
filing applications for export licenses, ex- 
porters must obtain from the prospective 
importer in Holland advice that there has 
been issued by the Netherlands Overseas 
Trust an import certificate covering the 
proposed consignment. (3) The number of 
the import certificate of the Netherlands 
Overseas Trust should be forwarded by the 
importer in Holland to the American ex~ 
porter and must be specified on Supple- 
mental Information Sheet X-119 (or X- 
102), which must be duly executed and 
annexed to the application for export H- 
cense before same is filed with the War 
Trade Board. (4) The War Trade Board 
will now consider applications for the ex- 
portation to European Holland of all com- 
modities. (5) All shipments to European 
Holland must be consigned directly to and 
only to the Netherlands Overseas Trust. 
(6) Licenses will be valid only for ship- 
ment on vessels flying the Dutch flag. 
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UNIVERSAL MOTOR IN FOREIGN 
TRADE.—The possibilities in foreign trade 
for American manufacturers, large and 
small, regardless of location, are well il- 
lustrated by some recent shipments re- 
ported by the Universal Motor Company of 
Oshkosh, Wis., manufacturer of marine 
motors and electric generating outfits, 
These shipments are as follows: Raraton- 
ga, Cook’s Island, generating outfit used 
with traveling moving-picture show; Soer- 
abia, Java, six light sets for cane-sugar 
factories; Reykjavik, Iceland, electric gen- 
erating sets; British Honduras, motor and 
lighting outfit for Jesuit mission boat; 
Shanghai, China, generating sets for mov- 
ing-picture outfits; India, lighting outfit 
for palace of Indian potentate; Cook’s 
Island, motor and lighting outfit for mission 
boat; Kano, Nigeria, generating set for 
moving-picture outfit. This last outfit was 
transported into the far interior—530 miles 
in a beeline from the coast town at which 
they left the ship. Shipments of 12-hp. 
marine motors have also been made to the 
following points: Valdivia, Chile: Acapul- 
co, Mexico; Belize, British Honduras; 
Cienfuego, Cuba; Bombay, India, and 
London, Eng. 


FEDERAL TRADR COMMISSION 
CALLS ATTENTION OF CONGRESS TO 
RESALE PRICE CONTROL.—The Federal 
Trade Commission has addressed Congress 
by way of a special report designed to di- 
rect attention to the subject of control of 
resale prices by the manufacturers of a 
class of articles in interstate commerce. 
The commission says: “The question is 
whether or not a manufacturer of standard 
articles, identified either by trademark or 
trade practice, should be permitted to fix 
by contract, express or implied, the price 
at which the purchaser can resell them. 
The question has been continuously before 
the commission since its creation. It has 
been the subject of study, investigation and 
hearing and constantly recurs, in various 
forms, in complaints filed with the com- 
mission by business concerns. The Su- 
preme Court has made it clear that in the 
present state of the law the maintenance 
of a resale price by the producer is a re- 
straint of trade and is unlawful. Such 
being the judgment of the Supreme Court, 
the Federal Trade Commission has_ en- 
forced the law, even though it may have 
appeared to operate inequitably in some 
cases. In its enforcement of this rule the 
commission has been mindful that the cut- 
ting of a recognized resale price on well 
established and identified articles has been 
at times indulged in for unfair trade pur- 
poses. When so unfairly used such price 
cutting is attempted to be cloaked as law- 
ful competition and justified by the Supreme 
Court decisions. Thus both price mainten- 
ance and price cutting under certain con- 
ditions are found to be unfair and business 
men are perplexed. It is with the desire 
that this perplexity may be_ terminated 
that the commission addresses the Congress. 
It is urged, and the commission believes 
with reason, that it would be unwise to 
vest with the manufacturers of articles the 
right, without check or review, both to fix 
and to compel the maintenance of resale 
prices. It is true that business practice 
inclines producers to fix the lowest possible 
retail price in order to secure the greatest 
possible sale of their product, but in the 
complex commercial organism functioning 
between the production of an article and 
its final sale for actual consumption both 
the wholesale and the retail merchant are 
entitled to just compensation for useful 
service performed. It is similarly urged 
that manufacturers should be protected in 
their good will created by years of fair 
dealing and of sustained quality of mer- 
chandise. There must be a common ground 
wherein the rights of producer, purveyor 
and consumer may each be fully secured 
and equity done to all. The search for such 
a ground has been a task of the commission 
and results in the following conclusions: 
(1) That producers of identified goods 
should be protected in their intangible prop- 
erty right or good-will; (2) that the un- 
limited power both to fix and to enforce and 
maintain a resale price may not be made 
lawful with safety; (3) that unrestrained 
price cutting is not in the public interest. 
Therefore it is recommended that it be 
provided by law that if the manufacturer 
of an article produced and sold under com- 
petitive conditions desires to fix and_main- 
tain resale prices, he shall file with an 
agency designated by the Congress a de- 
scription of such article, the contract of 
sale and the price schedule which he pro- 
poses to maintain, and that the agenc) 
designated by the Congress be charged with 
the duty, either upon its own initiative or 
upon complaint of any dealer or consumer 
or other party in interest, to review the 
terms of such contract and to revise such 
prices, and that any data and information 
needful for a determination be made avail- 
able to such agency.” 
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TAPE AND WIRE PRODUCTION COST 
INVESTIGATION.—The Federal ‘Trade 
Commission during November at the re- 
quest of the War Department instituted in- 
quiries into the cost of production on tape 
and webbing and also insulated copper 
wire. 


SHIPMENTS TO OR FROM CANADA 
THROUGH THE UNITED STATES.—The 
War Trade Board announces that it has ar- 
ranged with the War Trade Board of the 
Dominion of Canada to codrdinate their re- 
spective policies of export and import con- 
trol. Regulations have been adopted for 
the purpose of simplifying the procedure 
for the licensing of goods in transit from 
Canada or to Canada through the United 
States. The War Trade Board has issued 
a special import license, No. PBF-25, au- 
thorizing the importation into the United 
States, without individual import license, 
of shipments of all commodities originating 
in or destined to Canada when the same 
are conveyed in transit through the terri- 
tory or via any port of the United States. 
The War Trade Board has also issued a 
special export license, No. RAC-56, au- 
thorizing the exportation, without indi- 
vidual license, of such shipments. 


CUTLER-HAMMER SALES CONFER- 
ENCE.—During the week ended Dec. 7 the 
Cutler-Hammer Manufacturing Company 
held a five-day sales conference in Mil- 
waukee for the benefit of its men who di- 
rect the district office sales of wiring de- 
vices, push-button specialties and molded 
insulation. The conference was in charge 
of W. C. Stevens, sales manager; A. H. 
Fleet, manager of the wiring devices de- 
partment, and Edward Karl. New devices, 
methods of manufacturing wiring devices 


and molded insulation products, advertis- 
ing and selling plans, with special refer- 
ence to increased sales during the recon- 


struction period, were some of the impor- 
tant subjects taken up. The wiring-device 
salesmen in the various district offices 
were represented by M. F. Coyne, Boston; 
F. J. Walker, New York; G. W. Donkin, 
Pittsburgh; C. N. Gilmore, Cleveland, and 
Z. S. Myers, Chicago. 





THE DUDLEY-CURRY ELECTRIC 
COMPANY. New York City, has moved to 
39 Cortland Street. 

S. E. COLE has succeeded the late 
Charles F. Simms in the management of the 
Omaha office of the H. W. Johns-Manville 
Company. 


THE BUTTE ENGINEERING & ELEC- 


TRIC COMPANY of San Francisco an- 
nounces the removal of its offices and 
plant to 530 Folsom Street. 

W. G. MORSE, who retired from the post 


of purchasing agent of the New England 
Engineering Company, Waterbury, Conn., 
about a year ago, has been recalled to his 
former position. 


THE MONARCH ELECTRIC 
COMPANY, Morris Benjamin, proprietor, 
has moved from 212 Centre Street, New 
York City, to larger quarters at 166 Cen- 
tre Street, corner Canal Street. 


W. F. KECKEISEN, formerly advertis- 
ing manager of the International Filter 
Company and previously associated with 
the Federal Sign Company, has joined the 
staff of Russell T. Gray, advertising en- 
gineer, Chicago. 


S. M. MOORE, in charge of the motor de- 
partment of the New England Engineering 
Company, Waterbury, Conn., for the past 
year, has joined the staff of Fred T. Ley 
& Company, contractors, with headquarters 
at Brunswick, Ga. 


THE ROBBINS & MYERS COMPANY, 
Springfield, Ohio, it is learned, completed 
its order for 16,000 fans ordered for naval 
use well ahead of schedule. The entire 
order was filled only a few days after 
cessation of hostilities. 


THE AJAX ELECTRIC SPECIALTY 
COMPANY, manufacturer of telephone 
apparatus and electrical specialties, St. 
Louis, Mo., announces that it has appointed 
Champion & Ryan, 299 Broadway, New 
York City, as its Eastern representatives, 
to take care of territory embracing Phila- 
delphia, Boston and New York and exporta- 
tion. 


THE F. BISSELL COMPANY, jobber 
ind manufacturer of electrical supplies and 
machinery, Toledo, Ohio, announces that 
George B. McNary has resigned as director 
and secretary in charge of purchases of 
the company. John S. Huff succeeds him 
is purchasing agent with Abram A. Coch- 
ran as assistant purchasing agent. Mr. 
McNary has accepted an_ attractive posi- 
tion with the Willys-Overland Company. 


MOTOR 
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THE McCORMICK LUMBER COM- 
PANY, McCormick, Wash., manufacturer 
of Douglas-fir cross-arms and lumber, is 
contemplating the purchase of néw gen- 
erating equipment for approximately 600 
kva. to drive additional sawmill equipment 
which will be instaHed shortly. 


THE FRANCE MANUFACTURING 
COMPANY of Cleveland, maker of F-F 
battery boosters, announces the appoint- 
ment of Champion & Ryan, 299 Broadway, 
New York City, as its exclusive factory 
representatives in New York City, Boston, 
Philadelphia and adjacent territory. 


THE ROLLER-SMITH COMPANY, New 
York City, announces the appointment of 
W. A. McCombs & Company, Union Arcade 
Building, Pittsburgh, Pa., as its agent in 
the State of Pennsylvania west of Altoona 
and the entire State of West Virginia, to 
handle the Roller-Smith lines of instru- 
ments, circuit breakers and meters. 


THE WELLMAN - SEAVER - MORGAN 
COMPANY, Akron, Ohio, desires to an- 
nounce to the rubber-manufacturing trade 
the formation of a complete rubber ma- 
chinery department. Inquiries are solic- 
ited on rubber calenders, mixing and 
grinding mills, tubing machines, vulcaniz- 
ing presses, molds and cores, etc., iron and 
steel castings and jobbing work of all kinds. 
The combination of modern manufacturing 
facilities and a highly developed engineer- 
ing organization is placed at the service 
of the rubber-manufacturing trade. The 
company’s facilities include iron, steel and 
brass foundries, pattern shops, forge shops, 
structural shops and fully equipped ma- 
chine shops. 


THE GENERAL MOTORS COMPANY 
has bought the equipment and rights of 
the Guardian Frigerator Company of De- 
troit and will utilize Cadillac plant No. 5 in 
manufacture of this product. The ‘“friger- 
ator,” a large insulated box in which food is 
kept cold by an electric motor, will be mar- 
keted through General Motors dealers and 
distributers and will be sold to the dealers 
on the same basis as cars with a slightly 
greater profit offered on sales. Agencies 
will be established in Washington, Atlanta, 
Buffalo, New York, Pittsburgh, Philadel- 
phia, Cincinnati and Dayton. The new 
company will be styled the Frigidaire Com- 
pany. A. W. Mellows, inventor of the ‘“‘frig- 
erator” and founder of the Guardian com- 


pany, will retain an interest in the new 
company. 
THE ELECTRO DYNAMIC COMPANY 


of Bayonne, N. J., which formerly manu- 
factured the electric car-lighting equipment 


for the Consolidated Railway Electric 
Lighting & Equipment Company, has 
bought the entire stock in trade, assets, 


good will, etc., of the latter company and 
wili continue to manufacture and sell the 
“axle light” equipment formerly sold by 
the Consolidated company, together with 
all repair parts for Consolidated equip- 
ments now in service on the railroads. The 
Electro Dynamic Company is controlled by 
the Submarine Boat Corporation and is 
well known in the railway field as the 
manufacturer of “Edco” interpole motors 
for railway shop use, machine tools and 
submarines. A separate department of the 
Electro Dynamic Company has been cre- 
ated, known as the “axle light department,” 
to handle this work. There will be no in- 
terruption of the former Consolidated busi- 
ness, and the Electro Dynamic Company is 
now in position to make prompt deliveries 
on the repair parts of all “axle light” — 
ments sold and in service on the rail- 
ways during the last fifteen years, 





ELECTRIC d 
valve grinder suitable for repair shops is 


VALVE GRINDER. — A 


out by the 
Wor- 


in a cireular sent 
Valve Company, 


described f 
Stenman Electric 
cester, Mass. 


BLUE PRINT DISPLAYER.—Fixtures 
for displaying plans, blue prints and maps 
for ready reference are described in a cir- 
cular issued by the Universal Fixture Com- 
pany, 133 West Twenty-third Street, New 
York City. 


GROUNDING EQUIPMENT.—A number 
of leaflets and circulars have been issued 
by the Paragon Electric Company, Old 
Colony Building, Chicago, regarding Para- 
gon ground cones and cylinders for electric 
light and power installations, telephone and 
telegraph work and for railroad and trolley 
systems. “How to Protect Your Valuable 
Equipment” describes the grounds as well 
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as giving prices, discounts and sizes. Di- 
rections for installation are given in a 
separate circular, while.a post-hole auger 
for simplifying this operation forms the 
subject of a third publication. 


INSULATING BRICK.—The Quigley 
Furnace Specialties Company, Ine., 25 
Cortlandt Street, New York City, in a re- 
cent leaflet, tells about its “Insulbrix,” a 
cellular refractory brick for keeping heat 
in or out of furnaces and other structures. 


KNIFE SWITCHES.—Catalog No. 11 of 
the Trumbull Electric Manufacturing Com- 
pany, Plainville, Conn., sets forth dimen- 
sional and cost data for the switches and 
other electrical accessories made by the 
company. A thumb index is a useful fea- 
ture of the catalog. 


MOTOR-STARTING SWITCH.—A 
page envelope folder concerning inclosed 
switches for starting squirrel-cage motors 
is being distributed by the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. 
The folder gives necessary dimensions for 
installing these switches. 


ELECTRICAL PYROMETERS.—A very 
complete line of electrical pyrometers is 
shown in catalog No. 11 of the Brown 
Instrument Company, Philadelphia. In ad- 
dition to prices and general specifications 
for the apparatus there is much useful in- 
formation concerning the various applica- 
tions and installation of these pyrometers. 


STANDARD BUILDING TRUSSES.— 
For use in all kinds of mill buildings, 
storage houses or substations, the Milliken 
Brothers Manufacturing Company, Wool- 
worth Building, New York City, has stand- 
ardized steel trusses to facilitate rapid con- 
struction. The system is covered in a 
bulletin called “Space and Speed in Steel 
Buildings.” 


COAL AND ASH CONVEYORS.—Much 
useful information is contained in Book 
No. 353 just received from the Link-Belt 
Company, Thirty-ninth Street and Stewart 
Avenue, Chicago. This publication covers 
the handling of coal and ashes in the power 
plant and also deals with the handling of 
stored coal. A number of plans are given 
for each of these problems. 


STEAM-POWER PLANT ACCESSO- 
RIES.—“Service to Power Users” is the 
title of a 152-page book just issued by the 
H. W. Johns-Manville Company, New York, 
It deals particularly with heat-insulating 
material, steam packing and fuses. An 
attempt is made to include the most im- 
portant engineering data and specifications 
which a buyer would be interested in. 


two- 


New Incorporations -: 





THE DOMESTIC ELECTRIC EQUIP- 
MENT COMPANY of Romney, W. Va., 
has been incorporated by G. F. Staub, H. 
Cc. Sanderson, J. Sloan Kuykendall and 
others. The company is capitalized at 
$25,000. 


THE GEORGIA-ALABAMA POWER 
COMPANY of Lexington, N. H., has been 
chartered by Dermott Shemwell, J. E. Foy 
and others. The company is capitalized at 
$3,000,000 and proposes to develop water 
power and generate electricity. 


THE WILLIS MITCHELL HEAT & 
POWER COMPANY of Kittery, Me., has 
been incorporated with a capital stock of 
250,000 to manufacture and deal in ma- 
chinery and equipment, etc., used in gen- 
erating light, heat and power. 


THE D-G STORAGE BATTERY COM- 
PANY has filed articles of incorporation 
under the laws of the State of Delaware. 
The company is capitalized at _ $550,000. 
and the incorporators are C. L. Rimlinger, 
M. M. Clancy and P. B. Drew of Wilming- 
ton, Del. 


THE BAY CITIES (TEX.) UTILITIES 
COMPANY has been incorporated with a 
capital stock of $40,000 by H. W. Cald- 
well, V. L. Letulle and Martin Thompson. 
The company proposes to install and oper- 
ate an electric light plant and waterworks 
system in Bay City. 


THE PITT RIVER POWER COMPANY 
of San Francisco, Cal., has been incor- 
porated by C. W. Durbrow, W. F. Cordes 
and Dudley Moulton. The company is cap- 
italized at $2,500,000 and proposes to de- 
velop electric energy in California to op- 
erate tramways and railway locomotives. 
vehicles and manufacturing plants and also 
for lighting and heating purposes. 
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New England States 


MANCHESTER, N. H.—Plans are being 
prepared for the installation of a new light- 
ing system on Elm Street from Spruce 
Street to Orange Street. The street was 
formerly lighted by arches which have been 
discontinued and ordered removed. The 
Manchester Traction, Light & Power Com- 
pany has submitted several designs for the 
new system. 


PITTSFIELD, MASS.—The Berkshire 
Street Railway Company has notified the 
Secretary of the Commonwealth of its in- 
tention to petition the incoming Legislature 
for permission to sell electricity for com- 
mercial and other purposes. 


LITCHFIELD, CONN.—Worx has begun 
on the construction of a two-story addition, 
40 ft. by 80 ft., at the works of the Trum- 
bull Vanderpool Electric Manufacturing 
Company in the Bantam section of Litch- 
field. The cost of the building is estimated 
at $20,000. 








Middle Atlantic States 


BALDWINSVILLE, N. Y.—The Seneca 
River Power Company has petitioned the 
Publie Service Commission for authority to 
acquire the capital stock of the Oswego 
River Power Transmission Company of 
Syracuse and to increase its capital stock 
to $200,000. An agreement has already been 
entered into for the purchase of the stock. 


BROOKLYN, N. Y.—Contract has been 
awarded by the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., for 
the construction of a new machine and elec- 
trical shop at the local navy yard to the 
Lustbader Construction Company, 103 Park 
Avenue, New York City. 


BUFFALO, N. Y.—Contract has been 
awarded by the Monarch Knitting Com- 
pany, 19 Doat Street, Buffalo, for the con- 
struction of the proposed boiler house at its 
works on Rustic Place. 


BUFFALO, N. Y.—Plans are under con- 
sideration by the International Railway 
Company for extensions to its system in 
Franklin Street, Bailey Avenue and Abbott 
Road. The cost of the proposed work is 
estimated at about $750,000. 


BUFFALO, N. Y.—The Salmon River 
Company is considering the construction 
of another hydroelectric power plant, in- 
cluding a dam, power house and pipe line 
near Altmar, for which surveys are now 
being made. Preparations are also being 
made by the company to raise the crest 
of its dam in Redfield 10 ft. Dexter P. 
Cooper has general supervision of the work. 

GI.-ENS FALLS, N. Y¥.—The Adirondack 
Electric Power Corporation has petitioned 
the Public Service Commission for permis- 
sion to purchase the property of five other 
companies operating in the Mohawk Valley, 
including the Schenectady (N. Y.) INumi- 
nating Company, the Mohawk Gas Com- 
pany, the Schenectady Power Company, 
the Edison Electric Light & Power Com- 


pany of Amsterdam, and the East Creek 
Electric Light & Power Company, of St. 
Johnsville. The company has also asked 


for authority to issue $8,300,000 in capital 
stock, 2,500,000 in bonds and a small 
amount in two-yerr noies. the proceeds to 
be used for completing the consolidation. 
If the merger is avnroved, it is planned to 
build a new storage reservoir on East 
Canada Creek, near Little Falls, to feed 
the central and eastern part of the’ ter- 
ritorv. The cost is estimated at about 
$2,000,000. 


JAMFSTOWN, N. Y¥.—The old power 
house of the Jamestown Lighting & Power 
Company, located in Race Alley, near 
Brooklyn Square, has been destroyed by 
fire. causing a loss of about $10,000. The 
building was unoccupied. 


TONG ISLAND CITY, N. Y.—Bids, it is 
understood, will soon be asked by S. Kar- 
pen & Brothers, 68 Thirty-fourth Street. 
Brooklyn, for their proposed furniture and 
woodworking plant to be erected on Jack- 
son Avenue, near Hulst Avenue, Long 
Island City. The cost is estimated at 
$750,000. 


MOUNT KISCO, N. Y.---The local tele- 
phone exchange was recently destroved by 
fire, causing a loss of ebout $150,000. 


NEW YORK, N. Y.—Plans have been 
prepared by the Standard Concrete Steel 
Company, 105 West Fortieth Street, New 
York, for a one-story-and-asement ma- 
chine shop, 110 ft. by 225 ft., on 151st 
Street near Amsterdam Avenue, to cost 
about $100,000. 


PENN YAN, N. Y.—The Penn Yan & 
Lake Shore Railway Company is contem- 
plating extending its railway from Branch- 
port to Hammondsport, a distance of 12 
miles. 
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News of Projects, Plans, Bids and Con- 
tracts. Notes on Work Under Way 





ROME, N. Y.—Ground has been broken 
by the Rome Gas, Electric Light & Power 
Company for the construction of a new 
transformer station, 20 ft. by 25 ft., at its 
plant. A. B. Morton is manager. 


SYRACUSE, N. Y.—The Board of Super- 
visors has approved the appropriation of 
$31,408 in connection with the budget for 
the operation of the Onondaga Tuberculosis 
Sanitarium, to be used for improvements in 
the power plant and the installation of a 
new underground piping system. 


SYRACUSE, N. Y.—A committee ap- 
pointed by Mayor Stone to make investiga- 
tions relative to establishing a municipal 
electric plant has submitted a report favor- 
ing municipal ownership of a lighting plant 
and has recommended the purchase of the 
system of the Syracuse Lighting Company, 
the proposal to be submitted to the voters. 


WATERTOWN, N. Y.—Plans, it is re- 
ported, have been submitted by the Samuel 
M. Green Company, hydraulic engineer and 
contractor, of Springfield, Mass., for the 
construction of a power plant on Beebe 
Island, to cost about $500,000. The follow- 
ing companies are said to be interested in 
the project: Knowlton Brothers, Inc., the 
New York Air Brake Company, J. B. Wise, 
Inc., George A. Lance and A. G. Herrick & 
Son. 


ATLANTIC CITY, N. J.—Bids will be re- 
ceived at the office of the supervising ar- 
chitect, Treasury Department, Washington, 
D. C., until Jan. 18, 1919, for wiring in the 
United States public building at Atlantic 
City. Further information may be obtained 
at the above office. 


NEWARK, N. J.—The contract existing 
between the City Commission and the Pub- 
lic Lighting Service Corporation, 38 Murray 
Street, New York, N. Y., covering the op- 
eration of 2000 lamps in various parts of 
the city, has been rescinded for the failure 
to maintain proper service. 


NEW BRUNSWICK, N. J.—Plans have 
bee completed by the Board of City Com- 
missioners for a new boiler house at Wes- 
ton’s Mill Pond for the municipal water- 
works. 


TRENTON, N. J.—The. Board of Public 
Utility Commissioners has ordered the Tren- 
ton & Mercer County Traction Company 
to make improvements to its system, includ- 
ing the completion of a signal system, the 
installation of new cross-arms, insulator 
pins and insulators, new feeder lines and 
repairs to ground svstem. This work 
will also include considerable rail construc- 
tion. as well as the installation of fire- 
protection facilities at the car barns and 
shops of the company. Arrangements, it is 
understood, are under way for extensions 
in the system from the present Trenton 
Junction division terminus at Grand Ave- 
nue to Ewing Avenue. a distance of about 
three-quarters of a mile. 


ERIE, PA.—Plans have been prepared by 
the Electric Materials Company for the 
construction of an addition to its plant, to 
cost about $5000. 


HARRISBURG, PA.—Plans are_ under 
consideration by the City Council for ex- 
tension in the underground conduits for the 
fire and police alarm systems. It is pro- 
posed to connect Briggs, North Court and 
Cowden Streets. 


McKEESPORT, PA.—Ground has_ been 
broken for the construction of a coal-han- 
dling plant and pumping station at the 
works of the Fierth-Sterling Company, to 
cost about $200,000. 


NATRONA, PA.—The Pennsvlvania Salt 
Company is planning to install new ash- 
handling equipment at its local power sta- 
tion. 


PHILADELPHIA, PA.—Notice has been 
filed by the Lewis & Roth Company, Broad 
and Chestnut Streets, Philadelphia, of an 
increase in capital stock from $50,000 to 


$225,000. The company manufactures elec- 
tric equipment. 
PHILADELPHIA, PA.—Contract has 


been awarded by the Pennsylvania Railroad 
Company for an addition to its power plant 
at Butler Street and Glenwood Avenue, to 
cost about $5.000. The company has also 
awarded cortract to Irwin & Leighton, 126 
North Twelfth Street, Philadelphia, for the 
construction of an extension to its enrine 
house at Shire Oaks, to cost about $100,000. 
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PHILADELPHIA, PA.—The Navy De- 
partment, Washington, D. C., is arranging 
for an appropriation of $5,000,000 for ex- 
tensions and betterments at the League 
Island Navy Yard, including the erection 
of a number of new buildings with the 
installation of considerable electric machin, 
ery and equipment. The plans provide for 
the erection of a machine shop for light 
work, at a cost of $400.000, to be equipped 
with electric motor-driven machinery; a 
new pattern shop, $400,000; pipe and cop- 
per shop, $400,000; new pier for fitting out 
service, embracing turret, gun and armor 
installations, $1,000,000. Operating as well 
as hauling and conveying apparatus will be 
electrically driven in the various buildings. 
It is also proposed to complete the new dry 
dock now in course of construction, at a 
cost of $1,500,000, and to provide facilities 
for storing steel, lumber and other commod- 
ities, at a cost of $400,000. 


BALTIMORE, MD.—Extensive improve- 
ments are contemplated by the Water De- 
partment during 1919, including the in- 
stallation of a 30,000,000-¢al. pump at the 
Mount Royal pumping station, to cost about 
$100,000; a turbo-generator to be used in 
motorization of auxiliary units in Mount 
Royal station, to cost about $7500. An 
expenditure of $26,000 for operating tables 
at the Lake Montebello filtration plant is 
also contemplated. An appropriation, it is 
understood, has been made to provide 
funds for the proposed work. Walter E. 
Lee is engineer. 


ELKTON, MD.—The A. J. Reach Com- 
pany, Tulip avd Palmor Streets, Philadel- 
phia, is planning to build a boiler plant at 
its local works. 


HOLDEN, W. VA.—Plans are under con- 
sideration by the Island Creek Coal Com- 
pany for the installation of two large boil- 
ers in its power plant. A. R. Beisel is 
general manager. 


MOUNDSVIIIE, W. VA.—The Ren 
Franklin Coal Company is considering the 
construction of a coal tipple at its local 
properties. The plans provide for the in- 
stallation of a mechanical coal-handling 
system. D. T. Burton, Marshall County 
Bank Building, Moundsville, is engineer. 


NEWTON, W. VA.—Plans are under 
consideration by the Manganese Steel Cast- 
ine Company for the constrve-tion of a new 
plant, to cost about $300,000. The plans 
provide for the erection of a large power 
plant and the installation of four 10-ton 
electric furnaces. 


TIOGA, W. VA.—The Tioga Coal Com- 
pany is contemplating the purchase of new 
electrically operated machinery. including 
generators, motors and accessories, for in- 
stallation at its local coal properties. 


WINDSOR, W. VA.—The West Penn 
Power Company of Pittsburgh, Pa., is re- 
ported to be considering the installation of 
an additional 30,000-kw. electric generat- 
ing urit. with auxiliary equipment. in its 
local plant next year. A 30000-kw. unit 
is now being installed at the plant. 


NORFOLK, VA.—Plans are under con- 
sideration by the City Council for the 
purchase of the local power plant of the 
Virginia Railway & Power Company with 
a view of controlling the heat, light and 
power systems in this section. 


NORFOILK, VA.—The Norfolk Glass 
Manufacturing Corporation, Virginia Na- 
tional Bank Building, has received bids for 
the construction of a plant for the manu- 
facture of glass bottles and jars to cost 
about $200,000. The plant will be equipned 
with electrically driven machinery. Bids 
it is understood, have also been received 
for machinery. Dixon & Company of Pitts- 
burgh, Pa., are construction engineers. 


BELLEVUE, D. C.—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., is considering the instafla- 
tion of electric traveling cranes, to cost 
about $30,000, at the local yard. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., until 
Dec. 30, under Specification 3681. for in- 
stalling at the Washington Navy Yard two 
2-ton electric traveling cranes, to cost about 
$21,000. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and A: 
counts, Navy Department, Washington, 1) 
c., for furnishing at the various navy yards 
and naval stations supplies as follows 
Until Dec. 20, Mare Island, Cal., Schedul 
73654—one switchboard. Brooklyn, N. \ 
Schedule 73834—one motor-driven lathe 
Until Dee. 23, Puget Sound, Wash., Sched 
ule 73204—14 alternating-current motors 
seven follower rests, seven taper attach 
ments and seven steel or scroll gear’ 
chucks. Until Dec. 27, Philadelphia, I: 
Schedule 73774—15 cable carts. Mare I 
and, Cal., Schedule 73824—ttwo  generati'- 
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sets and two sets of engine parts. 
will also be received in the near future 
as follows: Puget Sound, Wash., Schedule 
3555—40 ventilating sets. Brooklyn, N. Y., 
Schedule 72804—one heavy duty shaper, 
100 lamp guards, one motor-driven grind- 
stone, one motor-driven planer, one motor- 
driven lathe, etc.; Schedule 74114—1000 ft. 
lighting and power cable and 10,000 ft. 
weatherproof wire. Washington, D. C., 
Schedule 73924 — switchboard panels; 
Schedule 73964—one power crusher, one 
grinding apparatus, one hacksaw, one drill 
press, one electric drill, one inverted metal- 
loscope, one millimeter, one mortar grind- 
er, one assayer’s furnace, one electric fur- 
nace and six testing machines. Norfolk, 
Va., Schedule 74094—15 commutator recti- 
flers; Schedule 74304—525 insulators, 600 
volts; 4560 T-rails, 350 steel plates and 325 
terminal bonds. Brooklyn, N. Y., Schedule 
74204—five motor-driven lathes and one 
band saw. Mare Island, Cal., Schedule 
74274—for furnishing and installing twenty 
elevator gates; Schedule 74234—miscella- 
neous electrical apparatus. Newport, R. I. 
Schedule 74324—one trolley hoist. Appli- 
eations for proposal blanks should desig- 
nate the schedule desired by number. 


Bids 





North Central States 


CLEVELAND, OHIO.—The Leece-Ne- 
ville Company, 5353 Hamilton Avenue, 
Cleveland, has taken over the manufacture 
and sale of the Wright industrial electric 
trucks and tractors, formerly made by the 
Wright-Hibbard Company of Buffalo, N. 
Y. and contemplates increasing the output. 
The company manufactures automobile 
lighting and starting equipment. 


LIMA, OHIO.—A movement has_ been 
started to establish a municipal electric 
light plant in Lima. 


MOUNT STERLING, OHIO.—Bids will 
be received by George W. Tanner, village 
clerk, until Dec. 16, for $10,000 in water 
and light bonds. 


DANVILLE, KY.—Plans, it is reported, 
are under consideration by L. B. Herring- 
ton of Richmond and associates for the 
construction of a dam across the Dix River, 
7 miles from Dixville. The proposed dam 
is to be 100 ft. high and to back up water 
15 miles. The power will be used to gen- 
erate electricity, which will be distributed 
in Danville, Lexington, Lancaster, Nichol- 
asville and Richmond. The cost of the 
project is estimated at about $4,000,0000. 


GREENUP, KY.—The City Council is 
considering rebuilding the local electric 
light plant, recently destroyed by fire. 


RICHMOND, IND.—The City Council has 
appointed a special committee of citizens 
to act with a committee of members of 
the Council to investigate the needs of the 
municipal electric light and power plant. 
Owing to the increasing demands for both 
lighting and power service the installation 
of additional equipment will be necessary 
to meet the demands. 


SUPERIOR, WIS.—Plans are being pre- 
pared by the Globe Shipbuilding Company 
for the installation of a new steam gen- 
erating plant, to cost about $25,000. 


BUCK GROVE, IOWA.—The City Coun- 
cil is considering calling an election to vote 
on the proposal to issue bonds for the in- 
stallation of a complete new plant. 


DES MOINES, IOWA.—Bids will be re- 
ceived at the office of the supervising ar- 
chitect, Treasury Department, Washington, 
D. C., until Jan. 3, 1919, for conduit and 
wiring and lighting fixtures in the old 
United States court house at Des Moines. 
For details see Searchlight Section. 


FORT DODGE, IOWA.—The Minneapolis 
& St. Louis Railway Company of beste al 
lis, Minn., is contemplating the construction 
of a terminal plant in Fort Dodge, including 
engine house, machine shop, boiler plant 
and power house. 


ALTENBURG, MO.—The Altenburg 
Light & Power Company is planning to re- 
build its plant, recently destroyed by fire. 
About $19,000 will be spent for equipment. 


HARWOOD, MO.—The Schell City (Mo.) 
Light Company, it is reported, is contem- 
plating extending its electric transmission 
line to Harwood. 


MACON, MO.—An additional 450-kva. 
generating unit (directly connected) with 
condenser and spray pond will be installed 
in the municipal electric light plant. Frank 
L. Wileox, Syndicate Trust Building, St. 
Louis, is consulting engineer. 


ST. LOUIS, MO.—Plans are being pre- 
pared for the construction of a new power 
plant for the Inland Machine Works, Lo- 
cust Street, to cost about $200,000. Bids 
for the work, it is understood, will be asked 
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for early in the year. 
president. 


SCHELL CITY, MO.—The Schell City 
Light Company is contemplating the con- 
struction of an electric transmission line 
to Harwood, a distance of 6 miles. 


SUMNER, MO.—The Sumner Electric 
Company is contemplating erecting an elec- 
tric transmission line to Forker. 


WESTON, MO.—At an election held re- 
cently the proposal to issue $20,000 in 
bonds for establishing a municipal electric 
light plant in Weston was carried. 

SIOUX FALLS, S. D.—Bonds to the 
amount of $30,000 for the municipal elec- 
tric light plant have been authorized. 

WESSINGTON SPRINGS, S. D.—Bonds 
to the amount of $20,000 have been author- 
ized for the municipal electric light plant. 


LOGAN, KAN.—Petitions are being cir- 
culated asking that an election be called to 
vote on the proposal to issue $15,000 in 
bonds for improvements to the municipal 
electric light plant and waterworks system. 


John Flammang is 





Southern States 


FAYETTEVILLE, N. C.—Application 
has been made to the City Council by Her- 
bert L. Jones of Richmond, Va., for a fran- 
chise to construct and operate an electric 
street railway in Fayetteville. 


CHARLESTON, S. C.—The Western 
Union Telegraph Company is contemplating 
the installation of new equipment, to cost 
about $50,000, at its building on East Bay 
Street, now being remodeled. 


WILLINGTON, S. C.—Plans are being 
prepared by G. Lloyd Preacher, Masonic 
Temple, Augusta, Ga., for the first unit of 
buildings for the John de la Howe Indus- 
trial School at Willington. The present plans 
include school building, two dormitories 
and two residences. The ultimate plans 
provide for from fifteen tc twenty buildings 
at a total cost of $500,000; $100,000 is 
available at present. It is also proposed 
to develop water power, erect dairies, etc. 
Rev. H. B. Blakely is superintendent and 
treasurer. 


SARASTOTA, FLA.—At an election to 
be held Dec. 23 a proposal to issue $80,000 
in bonds, the proceeds to be used to pur- 
chase, improve and enlarge the plant of 
the Sarastota Ice & Electric Company, will 
be submitted to the voters. 


SOUTH JACKSONVILLE, FLA.—Plans 
are under consideration for an addition to 
the municipal electric light plant. 


ANNISTON, ALA.—The Woodstock Oper- 
ating Corporation is contemplating increas- 
ing the output of its-power station, including 
the installation of new generating equip- 
ment and accessories. The company is also 
considering the purchase of electrically 
operated lifting magnets in connection with 
transportation work at its plant. 


MARKS, MISS.—The Leach-Nobles Ice 
Company contemplates the purchase of ice- 
making machinery, at about $15,000. 


NEW ORLEANS, LA.—Plans are under 
consideration by the New Orleans Boiler 
Works for the installation of new machin- 
ery and equipment at their plant. 


NEW ORLEANS, LA.—The Weil Elec- 
tric Works, 821 Perdido Street, New Or- 
leans, is reported, to be in the market for 
the following equipment: Two 100-kw. gen- 
erators with switchboard, one 200-kw. 
three-phase, 22,000-volt, 60-cycle, alternat- 
ing-current generator driven by a crude- 
oil engine, directly connected; three 50-hp. 
vertical motors, six 15-hp. vertical motors, 
all for the above generator; also about 15 
miles of used copper wire, bare or in- 
sulated, sizes Nos. 4, 6 or 8. The company 
will consider horizontal motors if no ver- 
tical motors are available; also belt-driven 
alternators and belted engines if directly 
connected ones cannot be had. 


ADA, OKLA.—tThe first unit of the large 
plant of the Oklahoma Power & Transmis- 
sion Company at Byng, 6 miles from Ada, 
has been completed. This plant, when com- 
pleted, will furnish electricity for lighting 
many towns in this district and power 
for many industries. 


ARDMORE, OKLA.—Plans are under 
consideration by I. M. Putnam and others 
interested in the Ardmore Street Railway 
Company for the construction of an in- 
terurban electric railroad from Ardmore to 
Oklahoma City, Duncan and Sherman or 
Denison, Tex. The plans include erec- 
tion of power plant, etc. 


BAY CITY, TEX.—The Bay City Util- 
ities Company, recently incorporated with 
a capital stock of $40,000, is contemplating 
the installation of an electric light plant 
and waterworks system in Bay City. H. 
W. Caldwell is interested in the company. 
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HOUSTON, TEX.—Plans are being pre- 
pared for improvements to the central 
water plant, including the installation of 
deep-well pumps, motors, electric ge@enera- 
tor, etc. It is proposed to change from 
air-lift system to centrifugal pump lift. 
E. E. Sands is city engineer. 

RANGER, TEX.—Plans are under con- 
sideration by the Chamber of Commerce 
for establishing an electric lighting system 
in Ranger. 





Pacific and Mountain States 


McCORMICK, WASH.—The McCormick 
Lumber Company is contemplating the pur- 
chase of new generating equipment for ap- 
proximately 600 kva. to drive additional 
sawmill machinery which will be insfalled 
shortly. George D. McCormick is vice- 
president and manager. 


OLYMPIA, WASH.—Work has been be- 
gun by the Olympic Smelters, Inc., on the 
construction of a hydroelectric plant at its 
manganese mines in the Olympic Moun- 
tains in connection with two electric smelt- 
ing furnaces. H. H. Piper is manager. 


ASTORIA, ORE.—The Port of Astoria is 
considering the establishment of a coaling 
station. The cost is estimated at about 
$500,000. 


MARSHFIELD, ORE.—The C. A. Lumber 
Company, which furnishes electricity to the 
Coos Bay and Coquille Valley districts, is 
Planning improvements to its plant involv- 
ing an expenditure of more than $50,000. 
The company has recently purchased four 
new boilers. A. G. Stearns is general man- 
ager. 


MARE ISLAND, CAL.—Bids will be re- 
ceived at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., until 
Dec. 16 (extension of date from Dec. 2), 
for furnishing at Mare Island, under Speci- 
fication 3240, electric traveling cranes for 
structural shop. 


OCEANSIDE, CAL.—Plans are under 
consideration by the Board of Trustees for 
the installation of an electric power plant 
in connection with the waterworks system. 


SAN FRANCISCO, CAL.—Extensions of 
time have been granted by the Railroad 
Commission to the Coast 7 Gas & 
Electric Company, the Sierra & San Fran- 
cisco Power Company, the California- 
Oregon Power Company, the San José Rail- 
roads, the Peninsula Railway Company, the 
San Joaquin Light & Power Corporation 
and the Midland Counties Public Service 
Corporation to comply with the provisions 
of the state law known as the safety act, 
under which they must reconstruct their 
overhead lines. 


SAN FRANCISCO, CAL.—Recommenda- 
tions have been made by Major George F. 
Sever, special representative of the War 
Industries Board, for the erection of hy- 
droelectric power plants at various locations 
in northern California to develop a total of 
128,000 hp. within the next three years. In- 
cluded in the proposed plans is the con- 
struction of a new generating station of 
40.000 kw. capacity on Butte Creek by the 
Western Power Company of San Francisco, 
the construction of a unit on the South 
Yuba-Bear River development of the Pa- 
cific Gas & Electric Company of San Fran- 
cisco, the erection of a hydroelectric power 
station by the Sierra & San Francisco 
Power Company of San Francisco on Stan- 
islaus River, and the construction of a gen- 
erating station by the government at Sheep 
Rocks on the Pitt River, with a steel tower 
transmission line to connect with the sys- 
tems of the Sierra & San Francisco Power 
Company, the Pacific Gas & Electric Com- 
pany and the Great Western Power Com- 
pany. The project calls for an expenditure 
of about $20,000,000. 


STOCKTON, CAT..—The construction of 
a new storage reservoir in connection with 
an electric power plant, to be known as the 
Don Pedro storage reservoir, is under con- 
sideration by the directors of the Modesto 
and Turlock irrigation districts. The plans 
provide for a water capacity of 260,000 
acre-ft., with a hydroelectric power plant, 
the initial installation to have a capacity of 
from 6000 hp. to 10,000 hp. 








Canada 


MAPLETON, MAN.—The Manitoba Steel 
Foundry Company has awarded the steel 
contract in connection with the construc- 
tion of its proposed power house to the 
Dominion Bridge Company, Canada Build- 
ing, Winnipeg. The cost of the power house 
is estimated at about $10,000. 

PETERBORO, ONT.—The Peterboro 
Street Railway Company is contemplating 
building an extension from Charlotte to 
Patterson Street. 
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1,284,036. INSTRUMENT TO AID THE HEAR- 
ING; Carl Anderson, New York, N. Y. 
App. filed Nov. 10, 1917. Transmitter 
may be modified to fit individual peculi- 
arities of deafness. 


1,284,042. MEANS AND APPARATUS FOR DE- 
POSITING AND COLLECTING AQUEOUS PAR- 
TICLES FROM THE ATMOSPHERE AND COL- 
LECTING RAIN AND DEw; John G. Bal- 
sillie, Melbourne, Victoria, Australia. 
App. filed Dec. 23, 1916. Operates as 
a natural catchment when collecting 
rainfall, as a thermal catchment when 
collecting dew, and when collecting aque- 
ous particles from the atmosphere oper- 
ates in conjunction with electrical means. 


1,284,054. IGNITION SYSTEM; Ivar W. 
Broegger, Newark, N. J. App. filed 
April 26, 1917. To overcome trouble 
tending to destroy the coil. 


1,284,090. Etectric Rat. Bonn; Fred W. 
Gordon, New York, N. Y. App. filed 
June 29, 1915. Formed by welding and 
admits relative movement of bonded rails 
— action of contraction and expan- 
sion. 


1,284,104. Etectric FLATIRON; De Witt C. 
Helman, Portland, Ore. App. filed March 
12, 1917. Current cut off when iron is 
left sitting flat-wise and connected when 
picked up or stood on end. 


1,284,110. INSULATOR AND BRACKET; Ewald 
E. Johnson, St. Charles, Ill. App. filed 
May 9, 1918. Pull from the dead end 
of the wire is laterally in a horizontal 
direction against the cross-arm. 


1,284,134. Evectric SIGNALING SYSTEM FOR 
MOTOR VEHICLES; Joseph P. Ogden, Lynn, 
Mass. App. filed March 24, 1917. May 
be operated by foot to operate the sig- 
nals individually or collectively. 


1,284,155. Evectric GuN; Henry F. 
Shartzer, Leitchficld, Ky. App. filed 
June 13, 1917. For directing Hertzian 
waves in any direction desired to ener- 
gize apparatus located at a distance and 
adapted to receive the waves to release 
explosives or the like. 


1,284,189. HEATER FOR TYPE-SETTING MA- 
CHINES; William S. Hadaway, Jr., New 
Rochelle, N. Y. App. filed March 28, 
1914. For supplying heat to the mouth 
and throat of melting pots. 


(Issued Nov. 12, 1918) 


1,284,206. CALLING DEVICE; Edgar W. 
Adams, Bast Orange, N. J. App. filed 
April 24, 1917. For use with automatic 
telephone systems to increase capacity 
of exchange. 


1,284,216. Vapor CoNVERTER; Fannon F. 
Beauchamp, Kansas City, Kan. App. 
filed Dee. 1, 1916. Means for automati- 
eally controlling temperature and rate 
of flow of the circulating medium in the 
anode-cooling system of a vapor con- 
verter. 


1,284,219. Srartinc Device ror LA_Cour 
MoTors;: George R. Benjamin, Jersey 
City, N. J. App. filed July 3, 1915. Once 
the wheel of motor is given slight rota- 
tive motion, that rotation will be con- 
tinued with progressively increasing 
speed until the wheel reaches proper 
speed. 

1,284,223. REGULATING MEANS FOR BAT- 

TERY CHARGING; William I. Bliss, 

Niagara Falls, N. Y. App. filed April 

29, 1911. To cause the generator to sup- 

ply sufficient current to the battery to 

compensate for discharge. 


1,284,224. SyYsTeEM OF REGULATION FOR 
DYNAMO-ELECTRIC MACHINES; Clarence 
A. Boddie, Pittsburgh, Pa. App. filed 
April 12, 1916. Relates particularly to 
voltage and current regulators in which 
regulation is effected by rapidly opening 
and closing a circuit in shunt with re- 
sistor connected in series with the field- 
magnet winding of the dynamo-electric 
machine. 


1,284,230. Excess WATTMETER; Alfred W. 
Burke, Wilmington, Del. App. filed Aug. 
23, 1915. To correct automatically the 
error in recording wattmeters used on 
alternating-current circuits due to in- 
crease or decrease in line voltage. 

4,284,231. Excess WaATTMETER; Alfred W. 
Burke, Wilmington, Del. App. filed 
Feb. 24, 1916. Will record only excess 
energy used over a predetermined quan- 
tity and is substantially unaffected in 
accuracy by ordinary changes in line 
voltage. 

1,284,239. AUTOMATIC TRAIN-CONTROL AP=- 
PARATUS: Thomas E. Clark, Detroit, 
Mich. App. filed Feb. 26, 1912. For use 
with block-signal systems for railways. 

1,284,242. SEMI-AUTOMATIC ‘TELEPHONE 
SysteEM; George A. Yanochowski, Chi- 
cago, ITIL App. filed Aug. 25, 1914. 
Means for signaling operator and ena- 
bling operator to register the call 
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1,284,247. RENEWABLE CARTRIDGE FUSE; 
John M. Coote, Elizabeth, N. J. App. 
filed April 13, 1917. Ferrule portion is 
composed of but two parts, 


1,284,258. WRAPPING MACHINE; Thomas A. 
Dicks, Wilkinsburg, and Israel L. Grif- 
fith, Pittsburgh, Pa. App. filed Jan. 
18, 1915. Has special reference to ap- 
plying insulating wrappings to coil bars 
of dynamo-electric machines, 


1,284,266. ELectTric MoTor-ContTroL Sys- 
TEM; Arthur C. Eastwood, Cleveland, 
Ohio. App. filed April 26, 1916. May be 
easily and quickly adapted to different 
motor-starting requirements. 


1,284,274. CoMMON-BATTERY TELEPHONE- 
EXCHANGE TRUNKING SYSTEM; John 
Erickson, Chicago, Ill. App. filed March 
27, 1908. Relates to automatic or semi- 
automatic systems in which current for 
talking purposes is supplied to subscrib- 
ers’ stations from one or mor2 batteries 
at the exchange or central station. 


1,284,291. WEATHERPROOF OUTLET; Louis 
Fort, Jersey City, N. J. App. filed 
March 29, 1915. Is applicable to conduits 
whether they are arranged horizontally 
or vertically. 


1,284,292. SYSTEM OF DISTRIBUTION; 
Charles Le G. Fortescue, Pittsburgh, Pa. 
App. filed March 13, 1916. Has special 
relation to phase-modifying means 
whereby polyhphase apparatus, such as 
motors, generators, rotary converters and 
the like may be operated from single- 
phase power-supply circuits. 


1,284,293. SYSTEM OF £DISTRIBUTION; 
Charles Le G. Fortescue, Pittsburgh, 
Pa. App. filed March 13, 1916. Relates 
particularly to phase-splitting devices 
and control systems whereby polyphase 
apparatus may operate on single-phase 
power-supply circuits. 

1,284,294. SYSTEM OF -_ DISTRIBUTION; 
Charles Le G. Fortescue, Pittsburgh, Pa. 
App. filed March 19, 1917. Relates to 
polyphase systems of distribution. Cir- 
— may be controlled to keep balanced 
oad. 


1,284,304. ELECTROMAGNETIC TRANSMISSION 
APPARATUS; Valere A. Flynn, St. Louis, 
Mo. App. filed May 9, 1916. JElectro- 
magnetic mechanism by means of which 
the power delivered by a prime mover 
ean be efficiently transmitted to a driven 
member at different speed and torque. 


1,284,306. ELectrop—eE HoLper; George W. 
Gardner, Lebanon. Pa. App. filed March 
29, 1918. To provide an electrode holder 
for heavy duty whereby the electrode 
and holder are aligned evenly. 


1,284,326. ContTroL SYSTEM FOR BRIDGE- 
TYPE PHASE SPLITTERS; Max Harten- 
heim, Pittsburgh, Pa. App. filed Feb. 
10, 1916. Relates to control systems for 
polyphase apparatus that may operate 
on single-phase circuits through the in- 
termediary of phase-splitting devices. 


1,284,328. THEFT-ALARM SYSTEM FOR AUTO. 
MOBILES: Frederick Haynes, Kansas City, 
Mo. App. filed April 22, 1916. Alarm 
signals whereby the circuits may be 
closed to actuate the signals in the event 
of the car being removed. 


1,284,330. System or ConTrROL; Rudolf E. 
Hellmund, Swissvale, Pa. App. _ filed 
Sept. 9, 1916. Relates to systems of con- 
trol for dynamo-electric machines and 
especially to the regenerative control of 
electric railway vehicle motors. 

1,284,331. CoMPoUNDING SYSTEM FOR PHASE 
CONVERTERS; Rudolf E. Hellmund, Swiss- 
vale, Penn. App. filed Aug. 30, 1918. 
To provide a system of this character 
that shall embody apparatus of standard 
type and that shall be simple and ef- 
fective in operation throughout a wide 
range of load. 


1,284,362. MoLpEep CoMMUTATOR CYLINDER ; 
Willard H. Kempton, Wilkinsburg, Pa. 
App. filed Feb. 3, 1915. A commutator 
eylinder that shall be simple and inex- 
pensive in construction, and to permit 
operation thereof at high peripheral 
speeds. 
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1,284,365, ELECTRIC MACHINE; Charles F, 
Kettering and William A. Chryst, Day- 
ton, Ohio. App. filed March 7, 1913. 
Electrical machine which is adapted to 
be combined with electrical systems, 
preferably used on motor vehicles, 


1,284,367. Snap Switcu; Ernest Klein, 
New York, N. Y. App. filed April 27, 
1914. The circuit-controlling element has 
imparted to it an accelerated movement 
independent from and in a direction op- 
posite from the movement of the oper- 
ating means. 


1,284,369. ExctTinc SysTEM FoR Booster 
INTERPOLE ROTARY CONVERTERS; Jan A. 
Kuyser, Sale, Eng. App. filed Oct. 21. 
1916. The interpole of a converter may 
be properly excited, so that substantially 
sparkless commutation shall be obtained. 


1,284,370. DYNAMO-ELECTRIC MACHINE: 
Jens I. La Cour, Christiania, Norway. 
App. filed Oct. 7, 1915. The rotor of 
this machine with a special type of rotor 
winding at the same time serves as ar- 
mature winding for the direct current 
and as short-circuited secondary winding 
for the alternating-current. 


1,284,387. Arc Lamp; George M. Little, 
Pittsburgh, Pa. App. filed Oct. 3, 1913. 
Protection of glassware against hydro- 
fluoric gas. 


1,284,392. TELEPHONE SysTeM; Alben FE. 
Lundell, New York, N. Y. App. filed 
Oct. 20, 1918. A _ selectively operable 
switching device may be controlled to 
seize a line leading to a station. 


1,284,403. Zinc CeLLt; John L. Malm, Den- 
ver, Col. App. filed July 29, 1914. Re- 
lates to a battery of cells wherein the 
electrolyte is supplied in molten form to 
the several cells to drive off the anion 
and deposit the metal. 


1,284,411. Fire ALARM; Frederick R. Mer- 
rell, Dallas, Tex. App. filed March 20, 
1917. To close a signal circuit when the 
temperature in a building or other struc- 
ture reaches a predetermined height. 


1,284,412. DYNAMO-ELECTRIC MACHINE; 
Friedrich W. Meyer, Pittsburgh, Pa. 
App. filed March 24, 1915. The phose 
converter may be conveniently started 
into operation and brought up to syn- 
chronous speed and regulated easily. 


1,284,420. ELecTrRICAL RECEPTACLE; Harry 
J. Morey, Syracuse, N. Y. App. filed 
April 11, 1917. The switch mechanism 
is inclosed entirely within a chamber in 
order that the receptacle may be mounted 
on a flat support. 


1,284,424. CoNNECTOR FOR STORAGE BAT- 
TERIES; William Morrison, Chicago, Ill. 
App. filed Nov. 9, 1917. A connector 
which will be acid-proof, readily at- 
tachable and detachable, and in which 
a good electrical connection is provided. 


1,284,425. NEGATIVE PLATE FoR STORAGE 
BATTERIES; William Morrison. Chicago, 
Til. App. filed Feb. 19, 1918. To ob- 
viate difficulty of poor contact between 
paste and grid. 


1,284,426. Process OF MAKING STORAGE- 
BATTERY ELECTRODES AND FILLING MASS 
THEREFOR; William Morrison, Chicago, 
Ill. App. filed Feb. 23, 1918. Applicable 
for the production of both negative and 
positive plates, 


1,284,430. CoUuNTING APPARATUS; William 
S. Norton, New York. N. Y. App. filed 
May 16, 1917. <A recording apparatus 
suitably connected to some movable mem- 
ber of the machine so that the total 
number of movements of that certain 
machine part will be recorded. 


1,284,451. THERMOSTAT FOR AUTOMATIC 
FIRE ALARMS; Wilbert Pryor, Condon, 
Ore. App. filed May 29, 1917. May be 
readily and conveniently attached to the 
wall, ceiling cor other support. 


1,284,458. Dry Battery; Earl H. Rollin- 
son, Lyons Farms, N. J. App. filed Aug. 
8, 1917. When the electrolyte solution 
has become exhausted it may be re- 
plenished, 


1,284,480. ViBrATorR; Herbert E. Shreeve. 
Millburn, N. J. App. filed Sept. 17, 1915 
To deliver pulsating direct current of 
high frequency to the primary of a trans- 
former to produce alternating currents of 
high frequency in the secondary thereof 
for the purpose of testing circuits. 


1,284,484. WATERWHEEL GoveRNoR; Guy 
D. Smith, Derby, Vt. App. filed Jun: 
26, 1916. For controlling the speed of 
waterwheels by electrical means. 


1,284,487. MorTor-ControL. System; Half- 
dan <A. Steen, Milwaukee, Wis. AbP 
filed July 25, 1914. When the load on 
the motor exceeds the predetermine: 
value, to cause a slowing down of the 
motor for the purpose of enabling the 
flywheel to give up its stored energy. 











